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Simple power divider for microwaves is continuously variable 


Apparatus for accurate temperature coefficient measurement 


Graphical method permits checking vhf transistor stability 





Here’s a NEW Booklet on Microwave Components — The facts and figures on many of 
Bomac’s microwave components and test equipment are now available to you in a handy, easy- 
to-read booklet. Included are descriptions and specifications on: Waveguide and coaxial line 
duplexers © Coaxial line monoplexer © Keep alive and recovery electrode supplies @ Coaxial 
load @ Variable power dividers @ C-band R.F. package @ Noise source @ Waterloads e Coaxial 
line to waveguide transitions @ Directional waveguide couplers @ Magnetron test sets @ Low level 


test set for spot display. 


SEND FOR YOUR COPY OF THIS BOOKLET TODAY. 
ALEM ROAD s+ BEVERLY, MASSACHUSETTS 


Te4@s8 4 8 ASSOCtHATES 


S BOMAC laboratories, inc. 
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More news would spur 
industry’s efforts 


Production sharing 
and Canadian 
defence electronics 


Defence 
Production 
Sharing 


New agreements help 
Canadian firms 


New reciprocal approval agreement for 
qualification of electronic parts 


As of July 20, 1960, a new agreement for mutual recog- 
nition of qualification approval of military electronic 
parts exists between the appropriate agencies in the U.S 
and Canada. The essential features of the agreement and 
how they affect Canadian firms are discussed 


Production sharing requires different 
approach to technical publications 


Production sharing contracts normally call for technical 
publications in accordance with U.S. specifications. This 
article discusses some of the differences between Canadian 
and U.S. specifications, then shows the need for a well- 
organized approach to publications 


Electronic music at Stratford 


Mr. Tanner attended a concert of electronic music which 
formed part of this year’s Music Festival at Stratford, 
Ontario. He gives here his comments on the concert, and 
wishes to emphasize that these are his own personal opin- 
ions. Our editorial art director, Frank Davies, did the 
drawing which illustrates this article. 


Simple power divider for microwaves 
is continuously variable 


This continuously variable microwave power divider uses 
one fixed and one movable polystyrene strip as the dielec- 
tric to achieve phase shift. It has low insertion loss, low 
reflection of incident power, and high maximum value of 
attenuation. 
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Editorial comment 


D. A. Golden, Deputy Minister, 


Department of Defence Production, Ottawa 


Staff report 
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is responsible for the testing anc 
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member of IES and APEO 
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Antigonish 


Xavier University anc 
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concerned with publications fo 
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electronic equipment 


Robert H. 


engineering from the University of Lon 


Fanner received his BSc ir 


don (England) and came to Canada it 
1947 after a 


research department of the BBC 
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and it 
the British Army. He has spent the last 
13 years with the Northern Electric Com 
pany, and is now manager of Communi 
cation Systems Development in their 
R & D Labs. at Ottawa. He was awarded 


a Fellowship in IRE in 1958 


A. Hendry was graduated from Queen's 
Kingston in 1952 with a BSc 
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University 
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graduation he joined the Radio and 
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MEDIUM 


PAY-OFF-PAKS AND SPOOLS 
FOR EVERY SIZE AND TYPE OF MAGNET WIRE 


type of magnet wire required, Federal can 
supply a complete selection of sizes, shapes 
and enamels. Federal’s engineers can also 
recommend improvements in your production 
methods to obtain maximum benefits from 
Federal’'s highly functional spool sizes 
and ‘‘Pay-off-Paks.”’ 

Let Federal Magnet Wire ‘‘packaging” 
pay off in speed and profits for you. 
Please write us for further details at 
P.O. Box 90, Guelph, Ontario. 


Federal’s 20 years of engineering know-how 
in the proper packaging of magnet wire 
can pay off for you and your company by 
achieving increased production and 
reducing excessive waste. 

Federal magnet wire is practically 
packaged to suit your detailed and exact 
requirements, whether it be magnet wire 
from the 2” to 24” spools or in small, 
medium or large ‘‘Pay-off-Paks.” 

Whatever the size (from #6 to #40) or 


FEDERAL WIRE & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 6008 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand, 
For further information mark No. 58 on Readers’ Service Card 
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tuning circuits. The theory is given for the frequency Army Develop- 


shift method used, then the equipment and its operation pent Establish- 

are fully described. Accuracies of 0.7 ppm/deg C can _ ment, Electronic and Electrical Division (ADE) in 1952. He is 
easily be achieved. a member of IRE. H. Reiche was born and educated in Berlin, 
. graduating in 1936 in electrical engineering. Following electronic 
development work with other companies, he joined ADE in 
1942, and has been in charge of the Components Group for the 
past seven years. Mr. Reiche is chairman of the Capacitor, 
Resistor Panel of the DRB Electronic Component Research and 
Development Committee, a senior member of IRE, and a 
member of APEO. 
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of the APEO. H. Harry Schwartz, a native of Ottawa, obtained 
his B.Eng. from McGill in 1958. He then worked on transistor 
circuit development at ADE until September 1959, when’ he 
returned to McGill for graduate studies in electrical engineer- 
ing. Mr. Schwartz is an associate of the Institute of Radio 
Engineers. 
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tric has built into this intercom telephone 
Through advanced research and technology, 
this one phone does what 3 or 4. standard 


{ h s phones could never do. It lets you: 


e talk to others in your office by just 


to u C h dialing or eral iale me We elebacele 


> confer with as-many as 6 persons at once 
. e add another person to an outside call 
aF-UaLelicmeleheciie(cmer-UifcMelai dal -Met-laaleim e)alelals) 


at It’s versatility, not magic, that Northern Elec- 


« BUTTON z your phone becomes an 
INTERCOM 


Intercom telephones are another step forward in the science of commu- 
nications by.Northern Electric, who design and manufacture most of 
Canada’s telephones and related equipment. 


Northern’s extensive experience, creative engineering and design per- 
sonnel and modern manufacturing facilities are at your command. 
Branches are strategically located across Canada to serve you. 


Northern Electric 


COMPANY LIMITED 
SERVES YOU BEST 


8 on Resde-s' Service Cord 
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NEWS HIGHLIGHT S 


BBG decides “the time has not 
yet come for the introduction of 
color telecasting in Canada.”’ 


In a public announcement of September 30, the 

Board of Broadcast Governors gave notice that licenses 
will be recommended only for black and white television 
until color broadcasting and reception have received 
wider acceptance in the United States and nearby 
Canadian cities. 

It also stated, in part: “Because of the changing 
techniques and the slow acceptance of color in the 
United States, the Canadian Department of Transport 
has not approved specifications for color telescasting, 
and television stations are not licensed to broadcast in 
color. The Board is not prepared at this time to 
recommend to D.O.T. that it approve specifications for 
color telecasting.” 


EIA comment 


Speaking for the Electronic Industries Association of 
Canada, general manager Fred W. Radcliffe 
commented: “The recent decision of the Board of 
Broadcast Governors against recommending the 
licensing of color television is very disappointing to the 
electronics industry. The basing of the decision in part 
on a lack of viewer demand for color appears very short 
sighted and irrational in the industry's opinion 


“Most of the worthwhile advances in consumer products, 
which have added so much to Canadian productivity and 
increased employment, have arisen not after the public 
have demanded them but after the public have been 
shown, by the manufacturers’ foresight, a better 
performing and more desirable product readily available 
“Had public demand been the basic reason for the 
release of high fidelity and stereophonic reproduction 
we would still be without it. Fortunately it did not have 
to be licensed to be released. 


Radio receivers 


“Had we waited for the public to demand talking 
motion pictures we might still be fed a fare of silent 
movies, 

“Had the oil burner industry waited for the public to 
demand their products most of us would still be 
shovelling coal and carrying out the ashes. 


“Industry is constantly being urged to increase 
productivity. It is the recognized responsibility of 
secondary industry, which employs over 40% of the 
labor force (considering service industries related to 
production jobs), to use its development and productive 
processes to improve continuously all consumer products 
so that better performance, appearance, and value will 
expand consumer demand through exposure of new 
products and maintain employment at high levels. 


“Color television can only be exposed to the Canadian 
public by Canadian television stations being licensed 

to transmit it. Once Canadians generally have an 
opportunity to see for themselves how much better 
color television is, and given adequate programming 
and reasonably priced merchandise, then in our opinion 
they will demand it. But you do not ordinarily demand 
something which is unknown to you 


“Three hundred and sixty-seven of the 520 television 
Stations in the U. S. A. are now equipped for network 
color, and nearly 25 percent are equipped to originate 
their own color programs in some form. Canadian 
stations should be similarly freed from present 
restrictions. Let the Canadian people see how much 
color will add to their television enjoyment and they will 
not be slow to ask that it be made available to them.” 


Japanese tube manufacturers place 
voluntary embargo on shipments 
of receiving tubes in Canada 


See “Ottawa report” on page 9. 


August sales of home entertainment products forge ahead 


Television réceivers 
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1960 1959 
1959 HRB 94 993 
1960 HE 73,839 
Source: EIA of Canada 
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the versatile relay 


LOOK AT THIS RANGE OF APPLICATIONS FOR WESTON’S 
FULLY-ADJUSTABLE, ULTRA-SENSITIVE RELAY. SENSITROL CAN 
SIMPLIFY YOUR ALARM OR CONTROL PROBLEM! 


point electrical operating Yalues through elaborate ca 

or measurements. A single, moveable contact adjuster 

variable and accurately repeatable settmgs. In production 

equipment, the 1092 eliminates the need for Stocking a variety 

of relays. " 
Model 1092’s contain built-in et mechani and chatter 

proof locking magnetic contacts hey can be set to close at 

any value of D-C from 5 to 50 microamps, or a comparable 

millivolt span of 10 to 100... and will handle 100 milliamps 

at 120 volts A-C or D-C. 


For full information, write to Daystrom Limited, 1480 Dundas 
Highway E., Cooksville, Ont., or 5430 Ferrier St., Montreal, 
Que., a subsidiary of Daystrom Incorporated, or any office of 
Northern Electric Co. Ltd. 


WESTON 
kéolay? 
— 


5929 


WORLD LEADER IN MEASUREMENT AND CONTROL 


WESTON 
RECTIFIER 
P/N 69369 


SOURCE [ 





Ji 


MODEL 1092/ 
MOVING COIL 


Voltage Relay 














For further information mark No. 26 on Readers’ Service Card 


CANADIAN ELECTRONICS ENGINEERING NOVEMBER 1960 





People in the industry 





Northern Electric Co. appoints 
six new vice-presidents 


Wickes Marquez 

Six Northern Electric Co. Ltd, of- 
ficials have been promoted to the rank 
of vice-president. A. B. Hunt becomes 
vice-president of research and devel- 
opment; C, A, Peachey becomes vice- 
president and general manager of the 
communications equipment division; 
J. G. Little becomes vice-president and 
general manager of the wire and cable 
division; F, F. Fulton becomes vice- 
president and general manager, tele- 
phone contract division; V, O. Mar- 
quez becomes vice-president and gen- 
eral manager, sales division; S. B. 
Wickes becomes vice-president and 
comptroller. 


Secord joins Sperry Gyroscope 
Co. of Canada Ltd. 

Allen H, Secord, formerly a proj- 
ect engineer with Sinclair Radio Labs., 
Toronto, has joined the development 
engineering department of Sperry 
Gyroscope Co. of Canada Ltd., Mont- 
real, Mr. Secord graduated from the 
University of Toronto in engineering 
physics, and is a Member of the In- 
stitute of Radio Engineers. Until his 
departure from Toronto recently he 


was serving as chairman of the mem- 
bership committee, Toronto Section, 
IRE. 


Canadair appoints vice-president 
of engineering 

E. H, Higgins has been appointed 
vice-president of engineering, succeed- 
ing W. K. Ebel who has been trans- 
ferred to the Washington office of the 
parent General Dynamics Corp. Mr. 
Higgins, born in London, Ont., was 
educated at the University of Western 
Ontario and the University of Michi- 
gan. He has been with Canadair thir- 
teen years. 


Executive appointments at 
Canadian Aviation Electronics 

C. D. Reekie, C.A., has been ap- 
pointed project manager of simulators 
at Canadian Aviation Electronics Ltd., 
Montreal, Formerly comptroller and 
secretary, he will retain the office of 
secretary of the company. 

G. G. James, C.A., has been ap- 
pointed comptroller. He has _ been 
comptroller of the Western Division 
of the company in Winnipeg. 


C.G.E. promotes Magnus 
in Tube Section 

Canadian General Electric, Elec- 
tronic Tube Section has appointed 
Ross E, Magnus manager of sales to 
equipment manufacturers. He will 
have direct responsibility for national 
sales of CGE tubes and capacitors to 
original equipment manufacturers in 
the entertainment, industrial and de- 
fence markets, 


Magnus Amyot 
Amyot wins IRE Canadian Region 
student paper competition 

With his paper, “Interference prob- 
lems associated with automotive ig- 
nition systems,” University of Ottawa 
student R, J. R, Amyot won the 1960 
IRE Canadian Region student paper 
competition, He received a cash prize 
of $100 and his paper will be pub- 
lished in the IRE Student Quarterly. 
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Honorable mention went to Robert 
O’Kell of Ryerson Institute of Tech- 
nology for a paper on “Special effects 
systems for television broadcasting.” 

Papers were judged by Dr. W. V. 
Tilson, Sinclair Radio Labs., Mr. A. 
E. Maine, The de Havilland Aircraft 
of Canada Ltd., and Mr, D. K. Rit- 
chie, Ferranti-Packard Electric Ltd. 


General manager of Wholesale 
Radio & Electronics Ltd, 

George R. Gardiner, chairman of 
the Board of Directors, has announc- 
ed the appointment of W. F. Saynor 
as general manager of Wholesale 
Radio & Electronics Ltd., a subsidiary 
of Zenith Electric Supply Ltd, 


Roth 


Research and development 
manager 

Canadian Aviation Electronics Ltd., 
has appointed Sam Roth, B.Eng., as 
manager of the newly created Research 
and Development Department of the 
company. In this position he will di- 
rect the company’s advanced and long 
term development engineering pro- 
grams. Mr. Roth was formerly a 
section chief in the research and de- 
velopment department of Canadair 
Ltd., with responsibility for all elec- 
tronic research, test and development 
in the Aircraft Division. He has also 
served with the National Research 
Council in the Radio and Electrical 
Engineering Division. 


AMA appoints new members 
to Planning Council 

One of the four new members ap- 
pointed to the Planning Council of 
the American Management Associa- 
tion’s Research and Development Di- 
vision, is R, D. Harkness, president of 
Northern Electric Co. Ltd., Montreal, 
The planning council consists of 24 
executives who serve AMA on a vol- 
untary basis by providing advice and 
counsel to the association in the plan- 
ning of meetings held by the division. 


Bolton joins Philco’s 
publications group 

James Bolton has joined the Tech- 
nical Publications Department of 
Philco Corporation of Canada Ltd, He 
was, until recently, general supervisor 
of publications, Electronic Associates 
Ltd 








appearances are not deceiving 
THIS P&B 10-AMP RELAY IS AS RELIABLE AS IT LOOKS 


Our AB relay looks rugged... 


and it is. You can specify it for 


10 amp switching and confidently expect 100,000 cycles. Yet it 
is compact, easily mounted, and does not require special han- 
dling. Installation is simple, using your preference of screw 


ABC Series—AB series can be sup 
plied enclosed in sturdy metal dust 
cover, 1344” x 2252” x 2342”. 


terminals (adapters), quick connects, 
or dip soldering. 

Designers specify the AB for air 
conditioners and other products where 
dependable, continual service is 
paramount. 

These standard AB and ABC relays 
are listed by Underwriters’ Labora- 
tories and Canadian Standards 
Association: 

Type Arrangements Type 
AB7AY DPST-NO ABC7AY DPST-NO 
AB8AY DPST-NC ABC8AY DPST-NC 
ABIIAY DPDT ABCIIAY DPDT 

Coil voltages: 6, 12, 24, 115 and 230 volts AC, 50/60 cycle. 


Contact rating 10 amps, 115 volts AC or 5 amps 
volts AC noninductive 


U/L File E-29244 CSA No. 15734 
Write for complete data or contact 
your nearest P&B sales engineer. 


Arrangements 


AB AND ABC RELAYS 
ENGINEERING DATA 


GENERAL: 


Insulation Resistance: 100 megohms minimum. 


Life: 3 million cycles (mechanical). 


Sreakdown Voltage: 1500 volts rms between 


all elements and ground 

Temperature Range: DC: —55 to +45°C. 
AC: —55 to +45°C. 

Weight: AB—5 ozs. ABC—7 ozs 


Terminals: Fit 4%” quick-connect terminals, 


or may be applied to printed circuits 
using dip soldering. Screw adapters 
furnished on request 

Enclosure: ABC: Heavy duty dust cover. 
Dimensions: 15%" x 2752” x 2542". 


CONTACTS: 

Arrangements: DPDT 

Material: 4%” dia. silver. Other materials 
available. 

Load: 5 amps at 230 volts AC or 10 amps 
at 115 volts AC noninductive. 

10 amps at 28 volts DC 


COIL: 


Voltage: DC: 6 to 110 volts. 
AC: 6 to 230 volts. 


& 


Power: DC: 2 watts nominal 
C: 6.4 volt-amps 
Resistance: 35,000 ohms max 
Duty: Continuous: DC coils will withstand 
6 watts at + 25°C 
MOUNTINGS 
AB: Two 8-32 tapped holes on 14” centers. 
ABC: One 8-32 stud %” long and 
locating tab. 


P&B STANDARD RELAYS 


ARE AVAILABLE AT YOUR LOCAL 


ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD CANADA LTD. 


GUELPH, ONTARIO 


For further information mark No. 44 on Readers’ Service Card 





Reports from the industry 


tournament Low Net was won by J 
Callan, Cannon Electric (56), and the 





Philips Electronics sells $140,000 
ionospheric sounder to U.S. Army 


Army Signal 
Canadian- 
sounder 


United States 
purchased a 
ionospheric 


The 
Corps has 
made oblique 
from Philips Electronics Industries 
Ltd., Toronto. Valued at $140,000, 
the equipment will be mounted into 
trucks for use at various locations by 
personnel of the U. S. Army Signal 
Research and Development Labora- 
tory, Fort Monmouth, N.J. 

The Oblique Sounder, by measur- 
ing the propagation conditions in 
parallel with a communication circuit, 
can provide a measure of propagation 
conditions in the immediate future 
and make more reliable communica- 
tions possible. The equipment was 
originally developed under the direc- 
tion of the Canadian Government De- 
fence Research Telecommunications 
Establishment, who have had several 
links in successful operation for some 
time. 





F. H. Dickson (centre), director of 
U. S. Army Radio Propagation Agen- 
cy, and H. L. Kitts (right), project 
manager of U. S. Army Signal R & D 
Leboratory, inspect the Oblique 
Sounder in its final stage of manu- 
facture, while Fred Daniels, section 
head in Philips’ Professional Equip- 
ment Division, explains some of the 
technical aspects. 


Changes in technical standards 
for land mobile vhf systems 

DOT has announced that, effective 
September |, 1960, a change has been 
made in the technical requirements 
for licensing of new land mobile radio- 
telephone systems operating in the vht 
152-174 Mc band within the densely 
populated areas of southern Ontario 
and Quebec, extending from Sault Ste. 
Marie eastward to include Quebec 
ENGINEERING 
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Weston Wrigley Team Trophy for the 
best 36-hole net score by two players 
from one company was won by 
A. P. H. Barclay and F. H. R. Poun 
sett, Philips Electronics Industries 

A new trophy was added this year 
for the permanent possession of the 
winner annually—the Lake Engineer- 
, ing Trophy, presented by Lake Engrg 

After that date, new vhf systems in| Co. Ltd. for the Second Low Tourna- 
those areas within 75 miles of the ment Net. It was won this vear by 
Canada/U. S, border must be capable a |. Stopps of El-Met Parts with a 
of operation on frequency channels core of 58. The Second Low Tourna 
spaced 30 ke apart, as compared with meni Gross prize was taken by R. P 
the spacing of 60 kc, which continues ¢cort of C. C. Meredith with a 77 
to apply in other areas for the present 

The closer channel spacing has 
been made possible by DOT radio 
s:andards specifications and the subse- 
quent production of radio equipment 
meeting those standards. Full advan- 
tage will be taken of additional chan- the Pylimax patented metal-working 
nels made available for assignment tO machine made by A. B. Svetsmekano 
new land mobile vht systems, which so of Goteberg. Sweden Address 1s 
far could not be licensed because Of  gouph Serv ce Rd.. P.O. Box 460 
frequency congest:on in the areas con- 


City, and in southwestern British Co- 
lumbia extending approximately from 
Hedley westward. 


Pullmax opens Canadian 

factory branch 

factory branch, Pullmax 
(Canada) Ltd., has been established 
at Oakville, Ont. to sell and service 


A fnew 


Canada Wire to make telephone 
cable at Lancaster, N.B. 
The initiation of the manufacture 
plastic insulated telephone cables 
in the Atlantic Provinces is announced 
by Mr. O. W. Titus, president, Canada 
Wire and Cable Co, Ltd 

This will be the result of an 
mediate substantial enlargement of the 
present Western Wire and Cable Co 
plant at Lancaster, N.B., which will 
now become known as Canada Wire 
and Cable Co. Ltd., Atlantic Division 

Mr. M. C, Schofield, P.Eng., a na- 
tive of New Brunswick, formerly 
superintendent of the Western Wire 
and Cable plant, is appointed plant 
manager 

(Continued on page 54) 


cerned, 


Paisley winner at EIA-IRE 
golf tournament of 

Nearly 100 golfers met September 
29 for the annual tournament at Scar- 
borough, Ont., organized jointly by 
the Electronic Industries Association 
of Canada and the Institute of Radio 
Engineers. They were joined by a 
similar number of non-players in the 
evening for a buffet dinner and the 
presentation of trophies 

The IRE Low Gross Trophy 
won by Peter Paisley, Capacitors of 
Canada, with an 83; the EIA Low 
Gross Wrigley Trophy was taken by 
Ross Gillis, Collins Radio, with a 75 
The Diamond State Trophy for the 


im 


Was 


Ottawa report 


Imports of Japanese electronic 
tubes have been stopped for the 
rest of this year and will resume 
in 1961 subject to agreed quotas. 

Final figures for imports of radio 
and television receiving tubes this 
year are not available but reports 
here indicate they will be in the 
region of 3,500,000. Imports for 
the first seven months of 1960 were 
2,589,000, twice those of the same 
period last year and well ahead 
of the 1959 total of 2,324,000. 

Noteworthy aspect of the an- 
nouncement by Finance Minister 
Fleming was the speed with which 
it was made. 

Official protests by the Elec- 
tronic Industries Association were 


made to the government in a brief 
presented in mid-July. 

Action by the Finance Depart- 
ment to reach acceptable quotas 
was taken immediately through 
negotiations with Japanese officials. 
In addition, the Revenue Depart- 
ment carried out a survey of valu- 
ations for duty purposes on the 
imported tubes. The survey is com- 
pleted but no action has yet been 
taken, 

The wire from Tokyo approving 
the cessation of shipments of tubes 
arrived in Ottawa on October 20 
and was made public on the morn- 
ing of Fri., Oct. 21, three months 
after the presentation of the brief 
by the industry 

This speed 

(Continued on page 54) 
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PHILIPS 


GM 6025 


Internal calibration 


It should be noted that all Philips electronic 


voltmeters contain calibration standards which 


‘enable the user easily and rapidly to check, and, 


if necessary, to re-calibrate his voltmeter at any 
time without the use of additional instruments. 


electronic measuring 


Sold and serviced by Philips Organizations all over the world 
Further information will gladly be supplied by: 

Philips Electronics Industries Ltd., 

116 Vanderhoof Ave., Toronto 17, Ont. 

8525 Decarie Bivd., Montreal. 
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VHF Voltmeter, type GM 6025 


frequency range up to 800 Mc/s 


sensitivity 10mV f.s.d. 


Frequency range 
0.1 Mc/s - 800 Mc/s flat from | Mc/s - 300 Mc/s (see graph below) 
- IdB at 0.1 Mc/s 
+ 1dB at 800 Mc/s 
Measuring range 
10 mV (f.s.d.) - 10 V divided into 7 ranges in a |-3-10 sequence. 
Accuracy 
The overall accuracy is better than 5% with respect to full scale. 
Input impedance 
Input capacitance: | upF 
Input resistance at: | Mc/s 65 kQ 
100 Mc/s 50 kQ 
200 Mc/s 35 kQ 


GM 6012 2 c/s - | Mc/s, | mV (f.s.d.) - 300 V 


GM 6014 | kc/s - 30 Mc/s, | mV (f.s.d.) - 30 V 


Linear scale 

Due to voltage-dependent feed-back the scale is linear. It is cali- 
brated directly in the r.m.s. value of the VHF voltage and has an 
effective length of 5”. 

Calibration voltages 

The front panel contains a calibration socket which for any setting 
of the range selector provides the appropriate calibration voltage 
for that range. 

Replacement of the probe crystal 

The probe crystal can be easily replaced and the instrument rapidly 
re-calibrated by the user, 

Coaxial T-connector 

For measurements on 502-coaxial lines the T-connector, type GM 
6050T can be ordered separately. 





GM 6020 D.C. 100 pV (f.s.d.) - 1000 V 





| 











ri ddl 
Lt Li titi 
0 ’ 1 











Response curve with T-connector, type GM 6050 T 


instruments: [TRING ESS esc a| 


PHILIPS 
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THE WATIONAL SCENE 





\ 
DANGER |! 
HIGH VOLTAGE 


“YOUR NEXT POLYESTER COMPONENT: 


mold it or machine it?’’ 


Get an unbiased answer from National because we work either way 


Giving the designer facts to help make the right design 
decision faster is perhaps our best ‘‘product.” Offering the 
broadest line of plastic materials and services permits us to 
give impartial help. Take polyester glass mat. 

If the facts about configuration, volume, performance, 
operating conditions and cost point to a molded polyester 
shape, we'll work from scratch—or from your drawings—and 
deliver 100% usable parts 

If the same facts point to a machined part, we'll work the same 
way and with the same results. In this case National can 
furnish four standard grades from which to select the one best 
material. GP-9100-A is our general purpose, medium cost 
sheet with good electrical and mechanical properties. GP-9104 
is also general purpose, but lower cost. GP-9202 is our flame 
resistant grade and best electrical grade except for arc resist- 
ance. GP-9204 is both flame and arc resistant, UL-approved for 
sole support of current carrying parts at temperatures up to 
150°C. 

One more point. The problems inherent in machining poly- 
ester glass laminates have had a tendency to discourage some 
designers from considering it. We suggest that you bounce 
this headache out of your production facilities and into ours. 


You see, we are interested in both your design and machining 
problems. Your component will be skillfully machined at one 
of our four complete, ‘‘service-located"’ fabricating facilities. 


Send for our Polyester Technical Bulletin 1164. We'll be 
happy to include, also, data on the full line of National 
materials over 100 grades. Write to National Vulcanized 
Fibre Co., Dept. U-11, Wilmington 99, Delaware 


¥iBRE COMPANY OF CANADA. ETD. 
ATLANTIC & HANNA AVENUES, TORONTO 
1411 CRESCENT STREET, MONTREAL 
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Which of these 


APPLICATION 
NOTES 


can help you? 


WAVES ON TRANSMISSION LINES 
SQUARE WAVE AND PULSE TESTING 
INTRODUCTION TO SOLID STATE DEVICES 
MICROWAVE STANDARDS PROSPECTUS 
BASIC MICROWAVE MEASUREMENTS 


CONVENIENT METHOD FOR MEASURING 
PHASE SHIFT 


MEASUREMENT OF CABLE 
CHARACTERISTICS 


AC CURRENT MEASUREMENTS 
SAMPLING OSCILLOGRAPHY 


MONITORING A RADIO TRANSMITTER 
SIGNAL WITH AN @ 120A OR 
130B OSCILLOSCOPE 


MICROWAVE MEASUREMENTS 
FOR CALIBRATION LABORATORIES 


STANDARDS CALIBRATION 
PROCEDURES 


HEWLETT-PACKARD ELECTRONICS 
INSTRUMENTATION FOR 
TRANSDUCER APPLICATIONS 


The above involve both theoretical and ‘‘how to do it"’ information, 
illustrated, complete, designed for swift practical application to 
your problem. These and all other @ APPLICATION NOTES are 
available by calling your @ representative, or writing ®@ direct. 
No charge, no obligation. 


HEWLETT-PACKARD COMPANY 


1024A PAGE MILL ROAD © PALO ALTO, CALIFORNIA, U.S.A 
CABLE “‘HEWPACK"' © DAVENPORT 5-445! 
HEWLETT-PACKARD S.A., RUE DU VIEUX BILLARD NO. 1, GENEVA 
CABLE ‘‘HEWPACKSA’ TELEPHONE (022) 26. 43. 36 


FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS 6270 


Op) instruments méasure more swiftly, surely 
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Heinemann’s new Series VP circuit breaker can give you elbow room to work with in engi- 
neering compact equipment. Just 24” x ¥%” x 24%” overall, it tips the scales at a piddling 
11% ounces, and requires only a half-inch of panel space (without the ON-OFF plate). Yet, 
small as it is, it can double in brass. The standard series-trip model, for example, can serve 
you as a toggle switch as well as overload protector. Other models with special internal 
circuit constructions (shunt-trip, relay-trip, calibrating-tap, auxiliary contacts) can do even 
more to simplify a schematic, eliminate components. 0 Like all Heinemann circuit breakers, 
the VP breaker is magnetically actuated, has a hydraulically controlled, inverse time delay. 
Completely non-thermal, it doesn’t have to be de-rated for high ambient temperatures. O 
You can have this breaker in any integral or fractional current rating from 0.050 to 15 
amps, for 110 V, 60 or 400 cycles AC, or 50 V DC. Our new Bulletin VP will give you more 
information. Drop us a line, and a copy’s yours. 


@ 166 BRUNSWICK | 


@ Usva 


gE fill iilshtdichihtsitt iubledaalitcanditch inluchtduciduchint iudtchuduclanduhi 
Try this breaker for size 


iz AL EPLEP ELOY ERT UTEPAT EET U] TED EPUY ELTA PEEP ETT TT oo 





SA 2316 
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Even in high-frequency and rapid-switching types... 


, PHILO OFFERS YOU 


THK COMPLETE AND & 
P COMPLETELY RELIABLE 


LINE OF TRANSISTORS: 77 


Whatever the type of transistor you 
require — however demanding the 
application — you can fill your 
requirements from the complete, 
reliably-built line of Philco transis- 
tors. 

This table shows a typical assort- 
ment of Philco transistors. The line 
also includes high-frequency and 
rapid-switching types, in the suc- 
cessful development of which Philco 


engineers have led the industry. 


VHF-UHF Microalloy defused base (MADT) types: 
2N502, 2N501, 2N499, 2N504 
High-frequency Microalloy types: 

2N393, 2N599, 2N600 
Medium-powered alloy junction types: 
2N1125 
High-powered alloy junction types: 
2N386, 2N387 


MAIL THE COUPON BELOW FOR FURTHER DETAILS 


Philco Corporation of Canada 
Don Mills, Ontario. 


NAME 


ADDRESS . 


60-11-CEE 








government and 
industrial dept. 
PHILCO CORPORATION OF CANADA LIMITED, DON MILLS, ONTARIO 
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Design made easy with reliable stock 


RESISTORS, RELAYS, RHEOSTATS \& 


Want to know how? These data-packed bulle- RHEOSTATS — complete application data on 
ins ¢ catalogues wi . “ 

tins and catalogues will show you. smooth-acting 25- to 300-watt Vitrohm ring rheo- 
RESISTORS — you'll find the widest selection stats is contained in Ward Leonard Bulletin 60RR. 


of stock power resistors ever offered by any manu 
facturer in Ward Leonard Catalogue #15. 


RELAYS — long, trouble-free life under the most Write for this helpful literature. Order reliable Ward 
adverse conditions is the big plus the system designer eae ; , = Ue aes 
gets with the a-c and the d-c relays described in Leonard RESISTORS, RELAYS and RHEOSTATS 
Ward Leonard's relay catalogue for immediate shipment or pickup! 


Wholesale Distributors in Toronto, Montreal, Ottawa, North Bay, Hamilton and Kitchener 


WARD LEONARD 


OF CANADA LIMITED 


BIRCHMOUNT ROAD TORONTO 16 
CANADIAN FACTORY AND HEAD OFFICE 


Resistors a Rheostats . Relays . Motor Controls Dimmers . Loadbanks s SAFT Batteries o Barkefew Switches : Kenco Pumps 
For further information mark No. 55 on Readers’ Service Card 
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for 
all your 
electrical 
requirements! 


Wherever your business activities are located, you’// find Northern 
Electric serves you best with Communication Equipment, Electrical 
Wires and Cables, Electrical Supplies and Electrical Apparatus. 
There's no need for exasperating ‘‘calling about” to fill your require- 
ments. Northern Electric can handle all your needs. They've been in 
the business of engineering, developing, manufacturing and 
distributing for many years. They can fill your every demand 
quickly, efficiently and dependably. 

You'll find your nearest Northern Electric location listed in your 
Phone book. All it takes is one phone cal/ to have al/ your electrica/ 
requirements right on the spot when you need them. * 


Northern Flectric 


COMPANY LIMITED 
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special 
purpose 


and Why has Canadian Marconi 
power the widest range? 


tubes FA 








because it is Canadian representative for 
English Electric Valve Company Limited and 
Machlett Laboratories Inc., leading U.K. and U.S. 
sources of high quality camera tubes, transmitting 
tubes, rectifiers and heaters. These two great tube 
companies combine with Marconi’s own tube facilities 
to offer the widest and most complete range of special 
purpose and power tubes in Canada. 

Marconi’s own extensive experience in the manu- 
facture of electronic tubes and equipment can also 
prove invaluable to you in the selection and use of 
proper tubes and components for your requirements. 
Call on us for assistance anytime. 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


CANADIAN Marconi company 


830 BAYVIEW AVENUE, TORONTO, ONTARIO 


Branches: Vancouver . Winnipeg . Montreal . Halifax 
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another shipment of 
QUALITY ELECTRONIC 
COMPONENTS from 
RAILWAY & POWER 


Nationwide sales and service 
for these leading principals 


ADEL PRECISION PRODUCTS—MS and AN Cushioned 
and Bonded Cable Clips. 


ANTI-CORROSIVE METAL PRODUCTS CO. INC. — 
Stainless and Nylon Fasteners 


HOMER D. BRONSON CO.—Hinges and Butts 

DZUS FASTENER CO., INC.—Quarter-Turn Fasteners 
LORD MANUFACTURING CO.—Vibration Isolators 
OLYPMIC SCREW & RIVET CORP.—Blind Rivets 
PARKER SEAL COMPANY—O-Rings 


RIGIDIZED METALS CORPORATION — Rigidtex De 
sign-Strengthened Metals. 


SHUR-LOK CORPORATION — Rack Clamps, Clinch 
Nuts, Spacers 


WAVEGUIDE, INC.—Waveguides 


WINCHESTER ELECTRONICS, INC. — _ Electrical 
Connectors 


Contact your Railway & Power salesman today 
EXPERIENCE e SERVICE 


rway i ay 


NEW GLASGOW + QUEBEC + MONTREAL + NORANDA + NORTH BAY « OTTAWA - TORONTO + HAMILTON + WINDSOR « SAULT STE. MARIE « WINNIPEG - CALGARY « EDMONTON « VANCOUVER 
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Phantom view shows simplicity of Sola design. Note 
absence of components requiring maintenance such as 
motors, gears, contactors, tubes and relays. 


Schematic diagram indicates the complete reliance on 
static elements. This is the circuit of a representative 
Type CVS regulator which delivers output having less 
than 3% total rms harmonic content. — 


What's missing 
in this Sola 
voltage regulator? 


When they designed the Sola Constant Voltage 
Transformer, what did they leave out? Trouble, 
for one thing. Original equipment manufacturers 
and plant engineers know that when you build 


in simplicity, you build out maintenance headaches. 


The two illustrations at the left show clearly the Sola’s 
few parts and straightforward design. This compact 
simplicity is possible because Sola regulators employ 


static-magnetic methods of voltage control. 


The basic Sola design eliminates moving parts, renew- 
able parts, manual adjustments, routine maintenance, 


and spare parts stock. Because there is nothing to wear 


out, no tubes to burn out — you know that when you 


specify Sola voltage stabilization, you automatically 


specify trouble-free reliability. 


Despite this simplification, the Sola gives you these 
performance benefits: +1% regulation over input volt- 
age variations as great as +15%, response time of 1.5 
cycles or less, protection against short circuits for itself 
and its load, a high degree of isolation between input 
and output circuits, and negligible external field. Type 
CVS (illustrated with typical circuit diagram) delivers 
a commercial sine wave with less than 3% total rms 


harmonic content. 


Sola static-magnetic units are available for regu- 
lation of common line voltages, as well as filament, 
plate-filament, computer-circuit and variable voltage 
outputs. They can also be supplied in step-up and step- 
down ratios to replace conventional non-regulating 


transformers. 


Whether you are developing new electric or electronic 
equipment, or have a specific voltage regulation prob- 
lem, your nearest Sola sales engineer will be happy to 


discuss your requirements with you. 


Write for Bulletin CV 
An Affiliate of 


SOLA c= 
Basic Products 


SOLA-BASIC PRODUCTS LTD. Cc &B Corporation 
377 Evans Ave., Toronto 18, Ont., Clifford 1-1147 
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EXCITING NEW EQUATION 


VITAL } 
ADVANTAGES 
TO MILITARY | 


AND INDUSTRIAL 


MIL-C-26482 Type 
Connector 


. Industry acceptance. 

. Readily available. 

. Millions in use. 

. Extensive user service ex- 
perience. 

. Satisfies 95% of all connector 
applications. 


MIL-C-26636 Type Contact 


6. Use MIL-approved crimp 
tools. 


by. 


PCaesdise Aijitiaic | 


AVIATION 


USERS 


Positive reliability. 
Maintenance and design flexi- 
bility. 

. Easily adapted to automated 
production. 

. Standardized user produc- 
tion tooling. 


MIL-C-26482 and 
MIL-C-26636 


11. No system redesign. 
12. Big savings from adaptability 
to present equipment. 


LimMfiTtreod 
200 LAURENTIEN BLVD., MONTREAL 


ELECTRIC 


13. Automatic phase-in. 
14. Solder option. 
15. Competitive pricing. 





Interchangeability, reliability, and 
availability are yours at minimum 
cost with this new, simplified Bendix 
Connector Combination. Check 
into it. We’re sure you'll find profit- 
able use for this latest development 
in our continuing program to pro- 
vide both military and industrial 
users with the latest and best in 
electrical connectors. 


“Gondix” 


LEasedias Si ii iiais | 
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Basically indicators, the Type 560 and Type 561 Oscilloscopes 
accept a wide range of plug-in units in both channels and permit 
almost any type and degree of performance demanded for a par- 
ticular application. They feature plug-in units which drive the crt 
deflection plates directly—therefore, they are not limited by the 
additional circuitry that other oscilloscopes impose (between the 
plug-ins and deflection plates). Fewer components and controls 
simplify operation. And, with approximately two-thirds of the 
circuitry housed within the plug-ins, servicing is easier and indi- 
cator unit ““down time” is less. 


Tektronix OSCILLOSCOPES 


HIGH ADAPTABILITY TO 
YOUR NEEDS...AT 
LOW COST 


You can even design your own circuitry into skeleton units avail- 
able. Or, if you are faced with a measurement problem in the dc to 
4 mc region, one not solved adequately by existing Tektronix plug-in 
combinations, your Field Engineer would like to hear from you. 


TYPE 560 INDICATOR. . . $325 


2 calibrator square-wave voltages, at line fre- 
quency (for time-base calibration) 


5-inch monoaccelerator cathode-ray tube. 
3.5-kilovolts accelerating potential 

8 by 10 centimeter viewing area 

Z-axis input. 


OSCILLOSCOPE 


| rome 


12-volt de reguiated heater supply (for gain 
stability, low hum, and low drift). 


c & TYPE S60 


Regulated dc supply operates between 105 to 125 volts or 210 
to 250 volts, 50 to 800 cycles .. . provides 30 watts for powering 
the following signal-amplifier and time-base plug-in units: 


Passband—15 cps to 200 kc 


Sensitivity—1 mv/cm 


TYPE 51 TIME-BASE UNIT 
Sweep rate—5 ms/cm, calibrated 


Magnifier—Variable, uncalibrated, 
to 20X 


Triggering—Automatic or free-run 


TYPE 59 UNIT 


Passband—dc to 400 kc, at maximum 
sensitivity 

Sensitivity—approximately 1 v/cm, attenuation 
provided by variable potentiometer at the 
input 


Maximum Input Voltage—600 volts 


TYPE 60 UNIT 
Passband—dc to 1 mc 
Sensitivity—50 mv/cm to 50 vicm, calibrated 
decade-step attenuator (4 steps), with vari- 
able control. 


TYPE 63 DIFFERENTIAL UNIT .. . $125 
Differential input, 100-to-1 rejection ratio at i > . TYPE 67 
maximum sensitivity TME-SASE 
Passband—dc to 300 kc 
Sensitivity—1 mv/cm to 20 v/cm in 14 calibrated 
steps, with variable control 


TYPE 67 TIME-BASE UNIT 

Sweep rates—21 calibrated steps from 
1 essecicm to 5 sec/em, accurate within 3% 

Magnifier—5X 

Triggering—Amplitude-level selection, auto- 
matic, or free-run, ac-coupled or dc-coupled, 
rising or falling slope, internal source, ex- 
ternal source, or line frequency 

External Input to Sweep Amplifier—1 
sensitivity 











TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex 


TYPE 561 INDICATOR. . . $425 


18 calibrated square-wave 
mately 2 psec risetime 
(for time-base calibration) 


h monoaccelerator cathode-ray tube 
3.5 kilovolts accelerating potential 


8 by 10 centimeter viewing area 
: ee ad Regulated dc heater voltage separate 


Z-axis input regulator circuitry 


Regulated dc supply operates between 105 to 125 volts or 210 
to 250 volts, 50 to 800 cycles... provides 90 watts for powering 
all future and present plug-in units in this series—including 
those six already mentioned: Types 50, 51, 59, 60, 63, 67, plus 
the following two: 
TYPE 72 DUAL-TRACE UNIT $250 TYPE 75 WIDE-BAND UNIT. . 
Identical Channels—5 operating modes: alter 
nate sweeps, chopped, Channel A only 
(may be inverted), Channel B only, bott 
channels combined at output (B + A) 
Passband—dc to 650 kc 
Sensitivity—10 mv/cm to 20 vicm in 11 ca 
brated steps, with variable control 


Passband—dc to 4 m 


Sensitivity—50 mv/cm to 20 v/cm in 9 cali- 
brated steps, with variable control. 


Risetime—approximately 85 nanoseconds 


SKELETON PLUG-IN UNITS FOR BOTH TYPE 560 AND TYPE 561 


Contains 24-pin connector, latch, front-panel overlay . . . for constructing your own circuits. 
Prices F.O.8. Factory 


Tektronix, Inc. 


P. O. Box 500 * Beaverton, Oregon 
Phone Mitchell 4-0161 * TWX—BEAV 311 * Cable: TEKTRONIX 
CANADIAN FIELD OFFICE: Willowdale, Ontario 
3 Finch Avenue East * Phone: Toronto, BAldwin 5-1138 


+ Atlanta, Ga. + Baltimore (Towson, Md.) + Boston (Lexington, Mass.) « Buffalo, N.Y. +» Chicago (Park Ridge, lll.) « Cleveland, Ohio « Dallas, Texas + Dayton, Ohio 


Denver, Colo. + Detroit (Lathrup Village, Mich.) » Endicott (Endwell, N.Y.) * Greensboro, N.C. + Houston, Texas + Indianapolis, Ind. + Kansas City (Mission, Kan.) + Los Angeles Area (East Los Angeles, Calif., 


Encino, Calif. + West Los Angeles, Calif.) + Minneapolis, Minn. « New York City Area (Albertson, L.I., N.Y 
Poughkeepsie, N.Y. + San Diego, Calif. + San Francisco (Palo Alto, Calif.) + St, Petersburg, Fla. + Syracuse, N.Y 


* Stamford, Conn. + Union, NJ.) + Orlando, Fla. + Philadelphia, Pa Phoenix (Scottsdale, Ariz.) 


* Toronto (Willowdale, Ont.), Canada + Washington, D.C. (Annandale, Va.) 


TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics, Portland, Oregon + Seattle, Washington. Tektronix is represented in twenty overseas countries by qualified engineering organizations 
In Europe please write Tektronix Inc., Victoria Ave., St. Sampsons, Guernsey C.I., for the address of the Tektronix Representative in your country. 
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Announees expanded manufacturing and service 
facilities in new Canadian electronics plant 


Raytheon has long been regarded as the symbol of Every facet of the engineering knowledge and exact- 

excellence to Canadian users of electronic equipment ing quality control in manufacture that have brought 

and supplies...andtheirnumberisconstantly growing. recognition to the name Raytheon, is reflected in our 
New Canadian headquarters have been established new plant facilities and personnel. 

in a modern 34,000 sq. ft. plant at Waterloo to produce Examples of Raytheon electronic equipment are 

and bring you Raytheon products quickly and ef- shown here. Address your enquiries to Commercial 

ficiently, and to provide information and service on Sales Division, Raytheon Canada Limited, Waterloo, 


the application of these products. Ontario. 





wi 
— — 


| ae 


a a 


~AVPLIEARE AEDES haven 
pat HEON CANADA CIMITED 


Some of the products we supply: 
Al seni: conductors— Transistors, Diodes and era ¥ Industrial and special purpose 


tubes in a wide range 33 Microwave and Power Tubes 3 Machlett Power Tubes Rumi icrowave 


Communication Systems Gweising Equipment Virani Machine Tools ea Knobs and 


Captive Hardwareg @ Transformers, Rectichargers and special telephone switchboard battery 
=| 


chargers - Radarange Electronic ovens|F Marine Radar (2 Fathometer Depth Sounders 


RAYTHEON CANADA LIMITED 


WATERLOO ONTARIO 


excellence in electronics 
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CRONAFLEX IS 
DURABLE 


Same “second original 


+8 


hundreds of exact copies. 


CRONAFLEX HAS 
EXCELLENT 
DRAFTING SURFACE 


Matted on both sides, accepts pencil 
and ink, erases easily. 


Codere wus 


2-214 cL Ar cpr 
—re ae <as 


CRONAFLEX PRINTS 
CLEAN 


Eliminates kinks, smudges, creases 
7) 


from original drawing. 


All CronAFLEX* engineering reproduction films are dimension- 
ally stable, resisting size changes caused by processing and 
temperature-humidity variations. Also, because of the clarity 
of their Cronar* base, CRONAFLEX intermediates provide faster 
CANADA print-through speeds on direct reproduction equipment. 
Better Things for Better Living Working drawings are produced faster, saving time and ex- 
..- through Chemistry elt ‘ ‘te : 
pense. CRONAFLEX films are available in four types: 1. Direct 
Positive Film, 2. Contact Film, 3.:Projection Film, 4. Crona- 
FLEX drafting film. Ask your Du Pont technical representative 
aheheeom PRODUCTS for more information on this line or write: 
Du Pont of Canada Limited, Photo Products, 85 Eglinton 
*Registered trademark of E.1, du Pont de Nemours & Co, (Inc.) Ave. East, Toronto ib a Ontario. 
For further information mark No. 27 on Readers’ Service Card 
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a December feature report by Canadian Electronics Engineering 


CANADIAN 
ELECTRONICS 
ENGINEERING 


Ny 


A MACLEAN-HUNTER PUBLICATION 


“What’s ahead for electronics in Canadian industry?” .. . 
“What are the problems in selling new techniques?” .. . ‘What 
are the economic factors faced by the user?” 


These and many more pertinent questions arise daily in top 
management circles as new developments appear in the grow- 
ing field of industrial electronics 


In its December issue, Canadian Electronics Engineering will 
attempt to answer these questions. Authoritative, well-illus- 
trated articles written by leaders in Canadian industry will 
review available knowledge, report on most recent develop- 
ments and peer into the future. Mr. Eric Leaver, president of 
Electronic Associates Limited and a director of the American 
Management Association, will write the keynote article. 


Among the subjects covered will be: economic factors involved 
—technical training—-management’s approach to assessment and 
procurement—the relationship between electronic, hydraulic, 
pneumatic and other control systems-~and developments in in- 
dustrial control systems. 


Here’s how this will help advertisers. Everybody is interested 
in the future. This means that CEE’s December issue featuring 
“Electronics—Industry’s Tool of the Future” will be read with 
more than usual interest. Extra reader interest means high 
readership of the advertising pages—more opportunities to sell 
your products. Plan now to take advantage of this excellent 
advertising opportunity. Reserve extra space in CEE’s December 
issue. 


Closing date is November 20. 


481 University Ave., Toronto 2, Canada CCABI 





CHARACTERISTICS THAT DETERMINE 
RELAY SELECTION 


Type 44—for 10 point, 22 point or 33 point operations. 


solving complex 


CAPACITY 
Up to six 10-point bank levels 
10, 22 or 33 point operation 


OPERATING VOLTAGE 
Any d-c voltage to 110, or 115 
volts, 60 cycles a-c with rectifier 


OPERATING SPEED 
65 steps per second self-cycling 


OPERATING LIFE 
200 million steps or more, 
self-interrupted 


The Type 44 rotary stepping 
switch by Automatic Electric, is 
not much bigger than a pack of 
cigarettes, yet it can accommo- 
date up to six 10-point bank 
levels. It can be used for almost 
any d.c. switching operation .. . 
for fast and reliable impulse- 
controlled response . . . or for 
completely trouble-free 
self-interrupted operation. And 
because it is extremely light for 
its capacity, it simplifies not only 
equipment design, but space and 
weight problems—over a wide 
range of applications—as well. 
The ten bank levels have corres- 


Subsidiary of 


problems 


ponding wiper levels, and by 
proper arrangement of the wipers 
the switch can be used for 10 
point, 22 point, or 33 point opera- 
tion. Cost is reduced by the one- 
coil design which eliminates a 
separate release coil, and the 
switch has an average life of 200 
million steps—or more. 

The rugged Type 44 has been 
tested and proven on a tremen- 
dous range of applications. If you 
would like further information, 
call or write Automatic Electric 
Sales (Canada) Limited, 185 
Bartley Drive, Toronto, Ontario. 
Branches across Canada. 


GENERAL TELEPHONE & ELECTRONICS 


AN ORGANIZATION SERVING CANADIAN INDUSTRIES WITH COMMUNICATION AND CONTROL SYSTEMS 


For further information mark No. 13 on Readers’ Service Card 
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Defence 
Production 
Sharing 


More news would spur industry’s efforts 


In August of last year, we presented a report on the Canada-United States 
Defence Production Sharing Program, including a survey of the capabilities of 
Canadian electronics and allied manufacturers. This month we feature a round-up 
of the latest developments in this area. 


Mr. D. A. Golden, Deputy Minister of Defense Production, Ottawa, has contributed 
a progress report on the program. He stresses the growing importance of 
development sharing and component source development, and outlines DDP’s 

views on what is required of Canadian industry. 


This is followed by a review of the highlights of a brochure about the program 
that DDP has recently published. It covers the latest agreements on Buy 
American Act exemptions, duty-free entry, etc. The important question of 
reciprocal qualification approval for component parts and materials is dealt with 
by Mr. A. P. Harris of CAMESA, and Mr. J. F. Keay of Cushing & Nevell Ltd. 
has contributed an article on the preparation of technical publications on 
production sharing contracts. 

We understand that there have been some instances of Canadian companies 
failing to even acknowledge receipt of invitations to submit tenders or proposals. 
This kind of negligence can affect the reputation of Canadian suppliers as a whole. 
We were therefore pleased to see the following warning included in the DDP 
brochure: “You must respond in some manner to all IFB’s, RFP’s and RFQ’s. 
The service can remove your name from its bidders’ mailing list on your first 
failure to reply, and will certainly do so the second time.” 

On the other hand, we believe the great contribution that DDP is making to 

the success of the Production Sharing Program could be improved in one respect. 
Mr. Golden says in his article: “Many Canadian companies in the electronics 
field have exerted real efforts to participate in U. S. contracts and some have been 
successful.” Is it not possible to release the details of some, if not all, 

of these successes? 

We are sure that news of concrete examples of the kind of business that is 

being brought into Canada would lead to greater efforts by other manufacturers. 
And, naturally, the technical press would be only too pleased to co-operate 

in bringing this news to its readers in the Canadian electronics industry. 


THE EDITOR 
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Production sharing 


and Canadian 


defence electronics 


D. A. Golden, Deputy Minister, 


Department of Defence Production, Ottawa. 
i 


The primary purpose of the Canada-U. S. Defence 
Production Sharing program is to provide greater oppor- 
tunities for Canadian industry to compete for defence 
business in the United States. The key words here are 
“opportunity” and “competition”. All that government 
officials can do is to ensure that the opportunities are 
afforded to industry; the competing for these opportunities 
can only be done by industry itself. 

As my minister pointed out in the House of Commons 
when the estimates of the Department of Defence Pro- 
duction were being considered, the U. S. authorities have 
made and are making an honest attempt to create condi- 
tions which will permit Canadian industry to compete 
fairly in the U. S. for some U. S. defence business. Not 
all areas have been opened up, but very wide ones have. 
The Buy American Act provisions have been waived 
Duty free certificates may be obtained. Security clearances 
are being expedited. 

Many Canadian companies in the electronics fieid 
have exerted real efforts to participate in U. S. contracts 
and some have been successful. A concentrated effort is 
required, confined to those areas where a company knows 
it has genuine competence and is likely to be competitive 
as far as price and delivery are concerned. 


Development sharing 


At the start of the production sharing program empha- 
sis was placed upon Canadian participation in production. 
It soon became obvious that in the long run it was essential 
that our industry become involved at an earlier stage of 
equipment programs and that, in effect, production sharing 
must start in the development phase or earlier. Only in 
this way can Canadian industry enjoy real equality of 
opportunity with American firms in relation to American 
programs. As a result, increasing emphasis has been de- 
voted to the development aspect of the production sharing 
program. 

In pursuing this goal, we have found it necessary to 
‘adopt a variety of approaches. Initially the main emphasis 
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has been on the ad hoc problems of locating specific U, S. 
military requirements in those areas where existing Cana- 
dian capabilities are not fully employed, Over the longer 
term, there will be three main aspects of the development 
sharing program: 

1. Formal U. S. development requirements, funded in 
the WU. S., for which Canadian industry competes with 
U, S. industry, Canadian companies have bid in a number 
of cases, but this is a very difficult area to break into and 
we have not yet had any significant prime contract suc- 
cesses in the electronics field. There is evidence, however, 
that both prime and sub-contracts of a study or research 
nature may be obtained by a relatively modest effort on 
the part of the contractor. 

2. Original Canadian concepts, financed by Canada, 
but whose successful development would be of confirmed 
interest to the U. S. military. Under this heading support 
is being given to a number of Canadian companies, some 
of them in the electronics industry, and we are hopeful 
that production orders will result in at least some instances. 

3. Formal U. S. development requirements which, by 
mutual agreement, are financed by Canada using Cana- 
dian facilities and capabilities. Under this heading, much 
effort has been devoted to reaching agreement with the 
U. S. government on such matters as ownership and use 
of proprietary rights, responsibility for project monitor- 
ship, availability of specifications and classified documents, 
security clearances, and the like. Several projects concern- 
ed with electronics items are currently being investigated 
by this department. 

While it is recognized that the number of active devel- 
opment sharing contracts is limited to date, this is not 
really surprising as our real efforts started only about a year 
ago and the process of originating applied research and 
development activities is a time-consuming operation. This 
is, in fact, the chief limiting factor in our current efforts. 
Funds are available—Parliament voted $5 million for the 
support of these development projects in 1959/60, of 
which only a fraction was spent, and in the current year 
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a like amount has been made available. Our immediate 
problem is to direct the available funds into the most 
promising channels. It is expected that the number of 
contracts will increase considerably during the next year 
of operation. 


Component source development 


In addition to our production sharing program—and 
to some extent related to it—we have another program 
designed to foster the expansion and improvement of 
Canada’s industrial skills, especially in the electronics 
industry. This is known as the component source develop- 
ment program. 

It has long been recognized by the Department of 
Defence Production that the parts manufacturers in the 
electronics industry have a unique significance, Without 
in any way wishing to belittle the importance of the 
design, engineering and production of sophisticated end- 
items, we must attach great importance to the work of 
those specialists who conceive and produce the multitude 
of essential bits and pieces on which the equipment manu- 
facturers depend—and on which the performance of the 
end-items depends. Moreover, the standards imposed on 
the component manufacturers by modern military require- 
ments are extremely stringent—and becoming increasingly 
so, day by day, as electronic equipment grows in complex- 
ity. Production to such standards cannot be developed at 
short notice, when equipment orders are placed. This 
means, obviously, that if the Canadian electronics industry 
is to include a vigorous sector devoted to this very basic 
activity, Component requirements must be anticipated, 
and qualified sources must be established in advance of 
probable needs. By “qualified” | mean a source of supply 
which is acceptable to both the Canadian and the United 
States military—hence the relevance of the component 
source program to production sharing. 

Two years ago, the Department of Defence Production 
assumed full responsibility for the development of com- 
ponent sources in Canada, and Parliament has provided 
us with funds in both 1959/60 and the current year. 
I can report that, to date, we have completed six projects 


with electronics parts manufacturers, eleven others have 
been approved and are under way, and we have plans for 
a greater number in the immediate future. 

I have dealt with those things which the Government, 
through my Department, is doing to maintain and strength- 
en the Canadian electronics industry, In part, this is a mat- 
ter of material support — through tooling and preproduc- 
tion assistance, the financing of development projects, 
component source development and, of course, the use of 
Canadian facilities, wherever possible, to meet the equip- 
ment needs of the Canadian Forces. In addition, through 
the production sharing programme, we are trying to open 
up large new opportunities in the United States — oppor- 
tunities which combine great challenges with the possibility 
of great rewards. 

We think our progress to date in production sharing is 
encouraging. The dollar value of prime and subcontracts 
received this year is running at nearly the same level as 
last year, and significantly, the opportunities for Canadian 
firms to bid in response to U. S, requests have doubled in 
the same period. 

Needless to say, all of our programmes for assisting 
the Canadian electronics industry, are based on the ex- 
pectation that the Canadian electronics industry will make 
a corresponding effort. In the last analysis, our efforts can 
be justified only by the response which industry makes to 
them. 

In fact the responsibility borne by industry goes far 
beyond the exploitation of opportunities created by the 
programmes of my department and the Department of 
National Defence. These programmes undoubtedly do pro- 
vide a stimulus to technological and industrial growth, But 
I would be the first to recognize that industry itself is the 
chief architect of its own development. Governments can 
encourage; they can provide goals and opportunities; and, 
within limits, they can give financial support, But only 
industry can provide the drive — by its ingenuity, its ener- 
gy and its willingness to take risks, I believe in Canadian 
industry, its management, its technicians, its workers, its 
dynamism. I believe they are going to make these pro- 


grammes a great success END 


New agreements help Canadian firms 


The Department of Defence Production has recently 
published a brochure entitled ‘‘Canada-United 
States Defence Production Sharing” which contains, 
or refers to, all the information Canadian manufac- 
turers need about the production sharing program. 
CEE presents here the highlights of this document. 


Canadian manufacturers can and do participate in 
U.S. defence business. The Canada-U.S. Defence Produc- 
tion Sharing Program announced in the fall of 1958 and 
now implemented by Canadian and U.S regulations has 
created a much more favorable atmosphere with the U.S. 
Armed Services and their contractors. These regulations 
enable Canadian firms to participate more freely as prime 
or subcontractors in U.S. defence business. 

The U.S. Department of Defense Directive No. 
2035.1 of July 28, 1960 implements the program in 
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the United States (it appears as Appendix “A” to the 
DDP brochure). The bases for participation by Canadian 
companies are technical competence, price, delivery, and 
sales efforts in competition with U.S. firms. Many U.S. 
companies are actively supporting the program and are 
subcontracting to Canadian suppliers. A number of U.S. 
firms have sent evaluation teams to Canada to carry 
out industrial facility surveys. 

Defence contracting to the U.S. Military Services is 
more competitive than to the Canadian Government due 
to the large number of bidders. The first essential, there- 
fore, is that your prices*be competitive. One of the aims 
of the Production Sharing Program is to encourage the 
U.S. military Contracting Officers and the U.S. defence 
contractors to consider Canadian supply sources; but no 
U.S. procurement will be directed to you unless you are 
the sole source for the product concerned. Generally 
speaking, you will have to compete with the other members 
of your industry on both sides of the border and your 
prices will have to be right. You must also be technically 
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New agreements help Canadian firms 


competent and able to meet the required production sched- 
ules. 

The U.S. Government can and does waive customs 
duties on the majority of Canadian materiel entering the 
U.S. for defence programs. 

Generally the Buy American Act does not impose 
any penalty on your participation in U.S. defence pro- 
grams. In almost all instances you are at no disadvantage 
in competitive bidding with U.S. industry. 

Security clearances are necessary to discuss the classi- 
fied portions of a U.S. program whether the prospective 
supplier is Canadian or American. U.S. Service Procure- 
ment Agencies and U.S. contractors are just as free 
to discuss the unclassified portions with you as with any 
U.S. company. 


Lists maintained 


The Canadian Department of Defence Production 
(DDP) maintains a list of Canadian companies capable 
and desirous of active participation in the Production 
Sharing Program. The companies are allocated to the 
DDP Production Branches for purposes of general pro- 
duction sharing liaison; in this way you are assured of 
the availability of up-to-date information on the program. 
The branch to which you are allocated will provide 
brochures, commodity lists, bidder’s application forms, etc. 
required by you, and will advise and assist you with 
‘any problems which may arise. 

If your company is not listed as actively interested 
in the program, you should communicate with the director 
of the DDP Production Branch with which you normally 
deal (Mr. D. B. Mundy is Director of the Electronics 
Branch), or the Co-ordinator of Production Sharing whose 
address appears below, and indicate your interest in the 
program. The listing is revised regularly and retention 
of your company’s name depends upon evidence of your 
continuing interest. 


Assistance available 


The department may extend special tooling and pre- 
production assistance to Canadian firms, and development 
assistance as noted below. Details of the conditions and 
type of assistance which may be available are obtainable 
from the DDP Branch with which you normally deal, to 
whom all applications for assistance should be addressed. 

Enquiries regarding any questions or problems which 
may arise should be addressed to the DDP Branch with 
which you normally deal, or: 

Co-ordinator of Production Sharing, 

Department of Defence Production, 

Temporary Building No. 2, 

Ottawa, Ontario. 

If your U.S. customers have any questions or sugges- 
tions they may write or call: 

Director, 

Department of Defence Production, 

P.O. Box 4897, Cleveland Park Station, 

Washington 8, D.C. 

Telephone: HUdson 3-5505; 
or the nearest DDP Liaison Officer. These are located 
in New York City; Rome, N.Y.; Dayton, Ohio; Los 
Angeles, Calif.; and Boston, Mass. Full names, addresses 
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and telephone numbers are included in the brochure, of 
which copies are available free of charge from DDP. 


References 


The following U.S. Department of Defense procure- 
ment regulations are referred to extensively in the bro- 
chure and contain much useful detailed information: 


Armed Services Procurement Regulation (ASPR) 

This is the basic procurement regulation of the U.S. 
Department of Defense. The three separate procurement 
instructions of the U.S. Armed Services are derived from 
ASPR. This publication is available to you if you wish 
to purchase it. At the present time, the publication with 
all changes to date is selling on a subscription basis for 
$18.00. You will automatically receive future revisions 
as published. The subscription covers a period of two 
Pertinent sections of ASPR are quoted verbatim 
“B” to the DDP brochure. 


years. 
in Appendix 
Army Procurement Procedure (APP) 

This book may be purchased for $8.45. At your request 
revisions and their prices will be drawn to your atten- 
tion as published. 


Air Force Procurement Instruction (AFPI) 

This publication is sold on a subscription basis at $28.00 
per annum. Revisions are included. 

Navy Procurement Directives (NPD) 

This. is also sold on a subscription basis. The price of 
$7.00 includes all revisions for an indefinite period. 


You may purchase these publications or obtain further 
information about them from: 

U.S. Government Printing Office, 

Washington, D.C. 

All prices are in U.S. funds. There are no extra charges 
for mailing to Canada. 
Prime contracting 

If you intend to seek prime contracts directly from 
the U.S. Service procurement agencies, you should re- 
member that their regulations normally require that they 
place prime contracts for Canadian production on the 
Canadian Commercial Corporation. This a Canadian 
Crown Company wholly owned by the Canadian Govern- 
ment which is especially well equipped to administer 
U.S. Service contracts in Canada. 

The Canadian Commercial Corporation (CCC) through 
DDP places a Canadian contract on you as the actual 
supplier. CCC does not take a profit or fee on your 
business with the U.S. Government. This arrangement 
has proven satisfactory to the U.S. Services and has ad- 
vantages for you in that your contract will be awarded 
and administered by a Canadian government department. 
Your tenders must be submitted through the DDP Branch 
concerned to CCC, unless you have received instructions to 
the contrary from the U.S. procurement agency, DDP 
or CCC. 

This contractual procedure does not affect your selling 
activities. You still carry on your own promotional work 
with the U.S. procurement agencies. However, DDP can 
give you guidance in getting on U.S. Service bidders’ 
mailing lists and in other representational matters. 

1960 
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Subcontracting 


The DDP production branches in Ottawa are often 
aware of U.S. military programs which are of particular 
interest to you as a potential supplier and can advise 
you on them and the specific U.S. contractors concerned. 
Essentially, however, you are on your own. 

Because U.S. defence contractors are located at widely 
scattered points of the United States, you may need 
to enlist outside sales representation to properly canvass 
them. You will find suggestions about locating and select- 
ing sales representatives in the brochure. Persistent con- 
tact with U.S. companies can help you build up their 
confidence in you and develop a willingness to use you 
as a supplier in their defence programs. 


Development sharing 


An essential pre-requisite to the long-term success 
of the Production Sharing Program is participation by 
Canadian companies in Research and Development (R&D) 
leading to the production of modern defence materiel. 

Publications are available from DDP which give guid- 
ance on participation in U.S. funded R&D projects. They 
describe the fields of interest of the U.S. R&D Agencies 
(Air Force, Army, Navy, NASA), how Canadian firms are 
listed, how bid sets are received, proposals submitted, 
etc. The majority of R&D opportunities are in connec- 
tion with these U.S. funded projects and capable Cana- 
dian companies have equal opportunity with their U.S. 
counterparts to share in this business either as prime or 
sub-contractors. 

As pointed out by Mr. Golden on page 28, funds are 
available for the support of other promising R&D projects 
that would be of interest to the U.S. military. Canadian 
firms which have the personnel, facilities and capabilities 
to perform R&D work should make known their interest 
to the DDP Branch with which they normally deal. 
The DDP Branch will then provide guidance to the com- 
pany in this important aspect of the program. 

Buy American Act 

The Buy American Act restrictions have in effect re- 
cently been eliminated in regard to Canadian supplies for 
U.S. military supply and service contracts. 

The Act, as passed in 1933, generally requires that 
U.S. Government Departments shall purchase only sup- 
plies which have been produced in the United States. 
However, the three U.S. Armed Services have now 
adopted a common basic procurement policy with regard 
to services and supplies of Canadian origin. The relevant 
sections of ASPR appear as Appendix “B” to the DDP 
brochure, and affect Canadian supplies as follows. 


Prime contracting: For a selected list of products 
of mutual interest to the United States and Canada, the 
Buy American Act is waived with respect to Canadian 
competitive bids or proposals for prime contracts. In 
other words, Canadian materials and products are con- 
sidered to be U.S. goods for the purposes of the Act. 
The excepted list of each U.S. Service has been expanded 
to include virtually everything the Service or its U.S. 
contractors could buy in Canada. The new lists appear 
as Appendix “C” to the brochure. 

It is further provided that spare parts and ancillary 
or associated equipment for the listed products, which 
are called up by the same prime contract as the listed 
products, shall be regarded as U.S. products if they are 
Canadian supplies. More information on these listed prod- 
ucts may be obtained from the DDP Branch with which 
you normally deal. 

In U.S. Service procurement of all other products, 
Canadian competitive bids for prime contracts will hence- 
forth be evaluated by adding only the applicable U.S. 


CANADIAN ELECTRONICS ENGINEERING NOVEMBER 1960 


duty to the Canadian bid. No other differential is added. 


Sub-contracting: When a U. S. defence contractor is 
incorporating Canadian supplies, whether the supplies are 
listed or not, they are considered to be U.S. material 
for the purposes of the Act. Thus the U.S. prime or sub- 
contractor at any level can buy anything up to 100% 
of the components of his product from a Canadian 
source. 

U.S. contractors who are uninformed or who are 
reluctant to procure supplies of Canadian origin can be 
referred either to the ASPR or to the Buy American 
clause in their contracts to confirm that Canadian com- 
ponents are considered to be domestic. If necessary, a 
U.S. prime contractor may obtain from the Service Con- 
tracting Officer a ruling in writing concerning the proposed 
use of Canadian or foreign supplies. 

Research and Development: The Buy American Act 
relates only to physical materials and is not concerned 
with contracts in which the supplier delivers findings 
resulting from an R&D contract. If such a supplier also 
delivers prototypes or other hardware, the above regula- 
tions regarding Canadian supplies are applicable. How- 
ever, it is doubtful whether the Act would be invoked 


to prohibit such articles as they would be eligible for a 
waiver because of their non-availability in the United 
States. 

The U.S. Army has specifically excepted from the 
restrictions of the Act all items procured under contract 
for experimental, research and development work. 


U.S. duty-free entry 


The U.S. Armed Services have special statutory au- 
thorization to arrange duty-free entry for their procure- 
ments from other countries. This duty-free entry can 
also be obtained for the import of supplies procured by 
U.S. military contractors. 

On July 22, 1960 extensive changes were made in the 
duty-free entry regulations of the U.S. Armed Services. As 
these changes become effective, U.S. duty assessments 
and other U.S. tariff problems connected with your de- 
fence shipments to the United States will be almost elim- 
inated. 

The new regulations provide that within certain lim- 
itations, all products from Canada which are on the U.S. 
Services’ list of products excepted from the Buy American 
Act and all Canadian parts for U.S. production of excepted 
list products shall be accorded duty-free entry. 

However, you may find potential U.S. customers hold- 
ing prior defence contracts which do not include the 
Canadian duty-free entry clause. You should urge such 
contractors to request the clause by amendment so that 
you may offer your producis to them on a duty-free 
basis. The U.S. Services’ excepted lists are now so in- 
clusive that almost all contracts will be eligible. 

Because the immediate benefits of a waiver of duty 
accrue to the U.S. Service rather than to the importing 
contractor, it may be necessary to remind your U.S. cus- 
tomer of the advantages to him through having the con- 
tract amended, including probably a lower price than that 
for competitive U.S. products. 


Other topics 

Also covered in detail in the brochure are other areas 
of interest to potential Canadian suppliers. These include 
drawback of Canadian duty, security clearance arrange- 
ments, priorities and allocations, reciprocal inspection 
and auditing. Another subject of particular interest to 
Canadian component parts and materials manufacturers 
— reciprocal qualification approval — is fully described 
by Mr. A. P. Harris of CAMESA in his article on the 
next two pages. END 
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New reciprocal approval agreement for 
qualification of electronic parts 


As of July 20, 1960, a new agreement for mutual 
recognition of qualification approval of military 
electronic parts exists between the appropriate 
agencies in the United States and Canada. The 
essential features of the agreement and how they 
affect Canadian manufacturers are discussed here. 


In order to expedite the production sharing agreement 
and to permit Canadian part manufacturers to qualify for 
U.S. orders, an earlier Qualification Approval agreement 
was signed between the United States and Canadian Gov- 
ernments on the Ist July 1958. This agreement covered 
all specifications under the mutual cognizance of the Ca- 
nadian Military Electronics Standards Agency in Canada 
and the Armed Services Electro-Standards Agency in the 
United States. By this means, qualified Canadian products 
under approximately 160 specifications were eligible for 
listing on U.S. Qualified Products Lists as well as Cana- 
dian Lists. 

As there were a substantial number of 
parts and materials specifications which were still ex- 
cluded from this agreement (they were not the mutual 
responsibility of the two agencies) it was decided in 1959 
that further steps should be taken to expand the agree- 
ment for greatest possible application. Representatives of 
the Department of Defence Production and the Depart- 
ment of National Defence, therefore, worked with the 
Office of the Secretary, Assistant Secretary of Defense 
Supply and Logistics, in the United States, to draft a new 
agreement which became effective on 20 July 1960. 


electronic 


Scope of agreement 

The scope of the current agreement is 
Table I. It will be seen that the parts. and 
now eligible for qualification in both countries are identi- 
fied by Federal Supply Classification categories. Resistors 
for example fall within FSC number 5905. Identification 
by this system was chosen as it forms the basis of the 
U.S. supply system and is recognized by supply and 
logistic groups of both countries. 

It should be noted, however, that the categories in 
Table I cover a broad range of items, not all of which 
are eligible for qualification action. It is the intent, at 
this time, that the agreement apply only to electronic 
and related electrical parts and materials, and certain 
limitations apply as indicated by the notes in the “Re- 
marks” column. 


indicated in 
materials 


*“CAMESA, Dept. of National Defence (Air), Ottawa. 
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Procedure for Canadian part manufacturers 


Under the new agreement the procedure that a Cana- 
dian Part Manufacturer must undertake to have his prod- 
uct listed on the appropriate Qualified Products List in 
the United States is as follows: 

Step 1: A Canadian Electronics Part Manufacturer 
must have received Qualification Approval from the 
Canadian Military Electronics Standards Agency. A 
specification under which he receives approval must 
be of the same issue and date as that currently in 
effect in the United States. 
Step 2: A Canadian Part Manufacturer should then 
request CAMESA to apply to the appropriate quali- 
fication authority in the United States for recognition 
of the Canadian Approval and listing on the United 
States Qualified Products Lists. CAMESA, upon re- 
ceipt of this request, will forward to the United 
States Qualifying Agency certain technical informa- 
tion including test reports and related engineering data 
for their consideration. If the tests upon which quali- 
fication were based were done in a test facility lo- 
cated in the Canadian plant, then a report on the 
test facility will also be forwarded. 
Step 3: The United States Qualifying Agency has 60 
days upon receipt of the application to advise the 
Canadian Part Manufacturer if they are prepared 
to recognize the approval and subsequently place the 
name of the Canadian company on the U. S. Qualified 
Products List. At this stage correspondence will take 
place directly between the Canadian Part Manufac- 
turer and the U.S. Qualifying Agency. If for some 
reason (that is, some technical reason) U. S. Qualify- 
ing Agency does not feel the supporting test data 
is adequate, the Canadian company will be so advised 
and a request made for further information. 

With his name on the U. S. Qualified Products List all 
technical barriers towards acceptance of the product have 
been removed for most U.S. contracts calling up MIL 
parts specs. This listing of course does not guarantee the 
receipt of orders or remove the problems of competitive 
price and delivery. 

A copy of the complete agreement now forms a 
portion of CAMESA Document SB-1! which relates to the 
conditions and procedures for Qualification Approval of 
Electronic Parts and Materials by the Department of Na- 
tional Defence. A copy of this document can be had 
by any Canadian Part Manufacturer on request. 


Potential problems for Canadian manufacturers 

Experience with the previous agreement indicates that 
certain pitfalls exist which the Canadian Part Manufac- 
turer should take steps to overcome if he wishes to re- 
ceive and maintain his listing on the United States Quali- 
fied Products Lts. 
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The first of these is the problem of maintaining 
Qualification Approvals up-to-date in Canada. It has been 
the experience of CAMESA that at least 60% of the 
applications for listing had been rejected because the 
Canadian Part Manufacturer had not maintained his Qual- 
ification Approval up-to-date under the current issue of 
the specification that exists in Canada and the United 
States. Part Manufacturers are therefore urged to apply 
for Qualification at the earliest possible date and to main- 
tain this approval by immediate action as soon as specifica- 
tions are modified or reissued. 

(News about specifications can be found in the depart- 
ment, CAMESA News, carried each month in CEE). 

Once listed on U. S. Qualified Products List the United 
States Qualifying Authority will normally give the Ca- 
nadian Part Manufacturer a fixed period of time within 
which to re-establish the qualification once the specifica- 
tion has been changed or reissued. This period of time 
can vary from 40 to 180 days and during this time, 
it may be necessary for the Canadian Part Manufacturer 
to arrange by himself, or through CAMESA, the per- 
formance of certain tests to ensure that the new require- 
ments of the new specification are being met. (This 


action must be taken through, or with the knowledge of, 
CAMESA). 

To avoid complications Canadian Part Manufacturers 
should provide engineering data promptly to either agency 
upon request. 

The staff of the Canadian Military Electronics Stand- 
ards Agency is prepared to offer all possible assistance 
in resolving the technical problems of qualifications, and 
Part Manufacturers who wish further information should 
apply to the following: 

The Director, 

Canadian Military Electronics Standards Agency, 

Department of National Defence (Air), 

Ottawa, Ontario. 

Attention: Approvals Division (for all FSC Classes 

except 5960). 
Attention: Electron Devices Division (for FSC Class 
5960). 

The telephone numbers of the Approvals Division in 
Ottawa are: 

Central and Extension 
is Central 

END 


Extension 6-8570, 
Division it 


2-8211, 


2-5049. For the Electron Devices 
2-8211, 


Extension 6-8664. 





Title 


F.S. Class 


2920 
2925 
3439 
4020 Fiber Rope, Cordage and Twine 
4450 
5340 
5835 


Industrial Fan and Blower Equipment 
Miscellaneous Hardware 


Resistors 

Capacitors 

Filters and Networks 

Fuses and Lightning Arresters 
Circuit Breakers 

Switches 

Connectors, Electrical 

Lugs, Terminals and Terminal Strips 
Relays, Contactors, Solenoids 
Coils and Transformers 
Piezo Electric Crystals 


5905 
5910 
5915 
5920 
5925 
5930 
5935 
5940 
5945 
5950 
5955 
5960 
5965 
5970 
5975 
5977 
5985 
5990 
5995 
5999 
6105 
6125 
6130 
6135 
6140 
6145 
6240 
6625 
6635 
6640 
9330 


Electrical Insulators and Insulating Materials 
Electrical Hardware and Supplies 
Electrical Contact Brushes and Electrodes 


Synchros and Resolvers 
Cable, Cord, and Wire Assemblies 


Motors Electrical 
Converters, Electrical 
Rectifying Equipment 
Batteries, Primary 
Batteries, Secondary 

| Wire and Cable, Electrical 
Electric Lamps 


Physical Properties Testing Equipment 
| Laboratory Equipment 
Plastic Fabricated Materials 





Engine, Electrical System Components, Aircraft 
Engine, Electrical System Components, Non-Aircraft 
Miscellaneous Welding, Soldering, and Brazing Supplies and Accessories 


Sound Recording and Reproducing Equipment 


Electron Tubes, Transistors and Rectifying Crystals 
Headsets, Handsets, Microphones and Speakers 


Antennae Waveguides and Related Equipment 


Miscellaneous Electrical and Electronic Components 


Electronic and Electrical Properties Measure and Testing Instruments 


Remarks 


Suppressor components only 
Suppressor components only 
Limited to solder, fluxes and 
related materials. 

Twines and cordage for 
cables. 

Electronic fans and blowers 


Magnetic recording tapes and 
related material only 


Limited to electronic parts 


Rectifiers as parts only 








Table 1. Scope of reciprocity for qualification between the United States and Canada 
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Engineers’ notes, parts specifications and schematics, left, provide part of information for manual shown at right. 


Production sharing requires different 
approach to technical publications 


Defence production sharing contracts normally 
call for technical publications to be prepared in 
accordance with U.S. specifications for delivery 
with the equipment. This article discusses some of 
the differences between Canadian and American 
specifications, then points out that a well-organized 
approach to technical publications is needed. 


Cushing & Nevell Ltd., Toronto. 
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Now that Defence Production Sharing has become a 
reality, Canadian manufacturers may become involved in 
producing technical publications in accordance with 
American specifications. A publication requirement is 
normally part of an over-all equipment contract and the 
cost of producing the books can be substantial. 

Because of the many variables which must be con- 
sidered in estimating the cost of a publication, a manu- 
facturer may quote a price which is low. This can mean 
a financial loss on the project. Alternatively, he may 
quote a price that is high, which can mean the loss of 
the contract. 


Factors to consider in estimating 


There are three major factors to consider when 
estimating the cost of publications. They are specifica- 
tions, delivery and production. 

Publications here are taken to mean all written or 
illustrated matter required within the terms of the con- 
tract. This includes such items as Provisioning Parts 
Breakdown, Stock Parts List, Illustrated Parts Breakdown, 
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text, illustrations and photographs for Technical Manuals. 


Specifications 

Specifications are a pre-requisite in determining the 
cost of a_ publication. The applicable specifications are 
always called up in a military contract and copies are 
available at nominal cost from the Department of Na- 
tional Defence Liaison Service. But this still leaves the 
manufacturer with the problem of interpreting the specifi- 
cations before he can determine how much it will cost 
to produce the publications. 

Canadian Service publications are governed by one or 
two specifications in most cases. By contrast, Defence 
Production Sharing (DPS) publications may be governed 
by as many as twelve different American specifications. 

For example, a DPS publication consisting of 100 pages 
may have the operating instructions written to MIL-H- 
7257, the service instructions written to MIL-H-6757A, 
the overhaul instructions written to MIL-H-6814A, the 
installation instructions written to MIL-H-4978A and the 
illustrated parts breakdown done in accordance with 
MIL-B-S5005SA. In addition, there are specifications which 
govern preparation of copy, preparation of offset nega- 
tives, printing, etc. 

A similar publication, if it were produced for the 
Royal Canadian Air Force, would be done in accordance 
with two specifications, PROC 100-9 and 33-GP-1P. 

Canadian Services, being much smaller than their 
American counterparts, do not have the complexity of 
organization found in the United States. For this reason 
it is possible to place all their instruction book require- 
ments into one or two large specifications. The Ameri- 
cans use a multitude of small specifications in order to 
have flexibility compatible with their type of organiza- 
tion. On top of this there are many differences required 
in the content of the manuals. 

To show one difference between Canadian and Ameri- 
can publication specifications a comparison can be made 
between the format for parts listing of electronic compon- 
ents as specified in the Canadian PROC 100-9 and the 
American MIL-SO05A. 

The American specification requires photographs of 
the equipment with all components annotated and ac- 
companied by a parts listing containing only a brief de- 
scription of .each part. 

The Canadian specification calls for schematics with 
circuit reference symbols, accompanied by a parts list 
containing more lengthy descriptions. 


Delivery 

Some of the Canadian Services call for the major 
publications to be produced after the equipment is built. 
American contracts, on the other hand, require the pub- 
lications to be produced at the same time the equipment 
is being manufactured so they can be delivered with the 
equipment. 

Needless to say, if the publication is not delivered on 
schedule, payments can be withheld. This can be costly 
for the manufacturer and may also result in loss of future 
sales. 


Production 


In considering the production of a technical publication 
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American publication contracts involve many small speci- 


fications, left. Canadians use few, comprehensive ones. 


a manufacturer’ has a choice of three courses. He can 
hire a writing and illustrating staff and develop his own 
publication group; he can place the load on his engineer- 
ing staff; or he can subcontract the work to a technical 
writing firm. 

In many instances, manufacturers with publication 
groups sub-contract a part of their writing and illustrating 
requirements to writing firms. It is a convenient and 
economical way of handling peak loads and special re- 
quirements. 

The term “publication group” as used in this article 
can mean the addition of a few people to an existing 
department, or it can mean the establishment of a com- 
plete publication department. What this term encompasses 
will normally be determined by the size of the publication 
requirement. 

Establishing a publication group 

The establishment of a publication group can be a 
costly venture if the group is assembled for the production 
of one publication. And, of course, no matter how big 
or small the publication is, such items as space rent, 
equipment, recruitment, supervision and salaries must be 
considered. Also, because of the number of specifications 
and their relative complexity, a certain length of time must 
be allowed for the new personnel to become familiar 
with them. This is minimized with experienced personnel, 
but such people are not easy to find in Canada, and 
they may not be interested in working for only a short 
period of time. 


Publications prepared in the engineering department 


The manufacturer may decide to place his publication 
requirements in the hands of his engineering staff. This 
procedure, however, can be a drain on production and 
engineering time. During the equipment production phase 
the engineering staff will be occupied with the many 
problems which always arise. The addition of another 
burden could result in delaying production of both equip- 
ment and publications. 

There are other problems. Without prior experience, 
the engineering staff would not be capable of providing 
a. sensible quotation for preparation of publications. In 
addition, it is unlikely that an engineering department 
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Technical publications 


would be staffed with illustrators, reproducible copy spe- 
cialists, layout personnel, photographers — or writers. 
The absence of such people can cause more delays. 

Another important point to remember is that the de- 
sign engineers become so familiar with the equipment it 
is difficult for them to appreciate the problems facing 
operators and maintenance personnel. 

On the other hand, however, because the design engi- 
neers have so much knowledge about the equipment, they 
must schedule time to give their information, either 
verbally or in note form, to the people who will write 
the instruction manuals. 


Sub-contracting to technical writing firms 

Several writing firms have been operating in Canada 
since the early fifties. They maintain experienced staffs 
capable of interpreting specifications, judging the scope 
of publications, estimating costs, preparing artwork, etc. 
They are organized to produce any publication, large or 
small, and some have personnel with extensive experience 
in the production of technical publications to American 
specifications. 

Manufacturers may be reluctant to sub-contract to a 
writing firm on the basis that the writing firm cannot 
be as familiar with the equipment as are the design engi- 
neers. This is true, but it must not be forgotten that 
the personnel of writing firms are well trained and ex- 
perienced. They may even have written and illustrated 
books on similar equipment, or an earlier version of 
the same equipment. Also, they are familiar with the 
specifications. 

In any writing project someone must devote time to 
learning. The design engineer would have to take time 
to learn the specifications and how to write; a writer 
would have to take time to learn about the equipment. 
Experience has shown that in the majority of cases the 
most economical and successful way of handling a writing 
project is to combine the skills of the design engineer 
and the writer. The design engineer provides the basic 
information (much of it may exist in his reports) and 
the writer uses it to produce the manuscript. 

The way in which a writer fits into the scheme will 
be much the same whether he is employed by a writing 
firm, or on the manufacturer’s publications staff. 


Timing and planning 

Whether a manufacturer uses the services of a technical 
writing firm or his own publications staff, timing and 
planning are important. 

If he decides to use the services of a writing firm 
he should call them in at the very beginning and get 
their estimates at the bidding stage. This is important to 
both the manufacturer and the writing firm. 

A writing firm is capable of preparing a realistic cost 
estimate based on past experience and known facts about 
the new project. They can also tell the manufacturer 
the approximate number of hours that will be required 
from his engineering staff to provide basic information, 
and review draft copies of the publications. 

Other information, such as delivery schedules, inter- 
pretation of specifications, etc., can be helpful to the 
manufacturer when he is preparing his bid. 

It is important to the writing firm that it be consulted 
at the bidding stage so it can get an over-all picture of 
the project and fit the job, at least potentially, into its 
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Planning schematics to suit engineering and publication 
requirements can avoid costly duplication of drafting. 


own production schedule to insure that the publications 
will be delivered with the equipment. 


Production costs 


The question of cost per page for technical publica- 
tions often arises. It is almost impossible to provide any 
over-all figure because there are so many variables in- 
volved. Some of these are: the condition and scope of 
the existing information; complexity of the equipment; 
existence and condition of the design engineer’s reports; 
condition of schematics; existence of photographs and 
their suitability for publication; specifications involved; 
and whether the contract calls for reproducible copy, 
negatives, or printed copies. 

It is logical that each publication should be judged 
as an entity and the cost estimate should be made after 
considering all the variables. : 

Keeping cost down 

Whether the manufacturer decides to produce the pub- 
lication himself or sub-contract to a technical writing firm, 
he can do much to keep the cost of the publication down. 
He should make his staff publication-conscious from the 
start of the project. In the research and development 
stages such things as good engineering reports, test specifi- 
cations, performance data and progress reports can be 
money savers. 

As the project progresses other money savers will ap- 
pear. For instance, care and control should be exercised 
when photographs are being taken. It should be decided 
what photographs are required and the angles from 
which they should be taken. Then the best possible quality 
in the photographs should be insisted upon. A good photo- 
graph will eliminate much expensive retouching time. 

Blueprints, schematics, wiring diagrams, etc., should be 
drawn using standard symbols. The size and shape of 
the drawing should be such that a reduced reproduction 
can be fitted into a book without costly alterations. 

Publications are an important part of a contract and 
they are essential to the successful installation and opera- 
tion of the equipment. In turn, they must be well written 
and illustrated. This requires good planning and efficient 
handling. END 
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Electronic music at Stratford 


ROBERT TANNER, FELLOW L.R.E.’ 


Mr. Tanner attended a concert of electronic music 
which formed part of this year’s Music Festival at 
Stratford, Ontario. He gives here his comments on 
the concert, and wishes to emphasize that these 
are his own personal opinions. 


A concert of considerable interest to electronic engi- 
neers took place recenily in the Festival Theatre at Strat- 
ford, Ontario, as part of the International Conference of 
Composers held there between August 7 and 14. Believed 
to be Canada’s first complete concert of Electronic Music, 
it was preceded in the morning of Friday, August 12, by 
a panel discussion in which Dr. Hugh LeCaine of the 
National Research Council took a prominent part. Un- 
fortunately, | was unable to attend the discussion, and can 
report only at second hand that the panelists, under the 
chairmanship of Prof Otto Luening of Columbia Univer- 
sity, explained the aims and objects of the works they were 
creating, and the methods, both technical and musical, they 
were using. 

The concert itself in the afternoon consisted of seven 
works from the Netherlands, Milan and New York, and 
covered the present field of this new art form with some 
completeness. No one could fail to be impressed with the 
great and painstaking effort which went into many of these 
compositions, but to the ear trained to appreciate the more 
usual forms of music, some of them ventured so far afield 
as to offer little pleasure or entertainment. 

Speaking purely personally as an electronic and acous- 
tical engineer, I was struck by the fact that, with the whole 
immense range of sounds at their disposal, so many of 
the composers represented on the program appeared to 
concentrate on the high frequencies, the percussive and 
disjointed sounds, and, oddly enough, on silence. Since 
the tape recorder has become such an essential tool in 
the preparation of these works, some of the composers 
seem to have become infatuated with the sounds it makes 
when run too fast or backwards, as well as its ability to 
allow the same sound to be repeated as often and as rapidly 


*Northern Electric Co, Ltd., Research and Development 
Laboratories, Ottawa. 
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as desired. As a result there is a tendency to use these 
recorder techniques to the exclusion of the many others at 
their disposal, giving a sameness and monotony which a 
greater understanding of the field might eliminate. 

The tapes were played on a two-track machine, feeding 
loudspeakers on either side of the stage (the equipment 
was supplied by Dominion Electrohome of Kitchener) 
but surprisingly little use was made of the ability to give 
the impression of sound sources in between the loudspeak- 
ers. In general, the sounds emanated from either one side 
or the other, and often switched between speakers with 
It was not at all clear whether 


bewildering irregularity. 
again due to lack of 


these effects intentional or 
complete understanding. 

It is such points as these that make the present en- 
deavors in the electronic music field somewhat annoying 
and frustrating to the engineer. We have labored long 
and hard to study, understand and expound the technical 
aspects of the subject and have been successful in applying 
it to better and better reproduction of wonderful sounds. 
But when it comes to the use of what we have come to 
think of our techniques in the production of music, the 
present workers appear to be restricting themselves quite 
unnecessarily by preconceived ideas, and lack of under- 
standing. As a result, many of their works do not have 
the continuity and rhythm which surely is the basic founda- 
tion of all true music. 

Fortunately there were exceptions at the Stratford con- 
cert to this general criticism: Henk Bradings’ Capriccio for 
violin and electronic accompaniment kept closer to the 
main stream of music, while the works of Otto Luening 
and Vladimir Ussachevsky of the Columbia and Princeton 
School of Electronic Music possessed a breadth of tone and 
continuity of line which made them more acceptable to 
the uninitiated ear. 

Other “compositions” by Bruno Maderna, 
Berio and John Cage made great use of the human voice, 
(nonsense syllables) as a 


were 


Luciano 


uttering words or “phonemes” 
primary sound source. The most extreme of these, by John 
Cage, appeared to assemble its components on the basis 
of pure chance; surely this is the complete antithesis of 
music, which may be defined as an organized and logical 
arrangement of sounds, designed to please, move, enter- 
tain, or otherwise play on the senses and emotions of its 
hearers. The main effect of this work on the audience was 


(Continued on page 56) 





Figure 1. 


Simple power divider for microwaves 


is continuously variable 


This continuously variable microwave power di- In microwave systems it is often desirable to be able 
vider uses one fixed and one movable polystyrene to vary the coupling of a transmitter to a load, or to divide 


’ , , the power output of a transmitter between two loads. A 
i i tric to achieve phase shift. It has : : 
strip as the dielectric to had continuously variable power divider provides an effective 


low insertion loss, low reflection of incident power means for accomplishing these objectives. Since frequency 
and high maximum value of attenuation. pulling of microwave transmitters is generally serious, part- 
ly because of the usual lack of any buffer stages between 
the oscillator and the load, it is particularly important that 
any such device should not cause large reflections of incident 
power. Obviously desirable are such features as low inser- 
tion loss and satisfactory operation over a wide frequency 
National Research Council, range. For use as a variable attenuator, a high maximum 
Radio and Electrical Engineering Division, Ottawa, value of attenuation is desirable. 


A. HENDRY, MEM.LR.E. 


POPP 
. 


Hybrid junctions 


Fixed dielectric slab | 


LA A A A A A A AAA | 


























ULLAL LLL LL aa 
— 


Wl ql 


Cc y Movable dielectric slab 



































Fig. 2. Schematic diagram of variable ratio power divider 
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This paper describes a microwave power divider which 
has three attributes, and in addition, is mechanically simple 
and useful at high peak power levels. A model of this power 
divider has been constructed at the National Research 
Council Laboratories and is shown in Figure 1. It has prop- 
erties similar to the power divider described by Teeter and 
Bushore’, but it is simpler and of different configuration. 

The power divider, illustrated schematically in Figure 
2, comprises a pair of waveguide hybrid junctions’, a dual 
phase shifter connected between the hybrid junctions, and 
a pair of waveguide adapters which provide for the connec- 
tion of standard waveguide equipment to the device. The 
dual phase shifter consists of two equal lengths of wave- 
guide joined as illustrated along.a common narrow wall; 
each section contains a slab of polystyrene, tapered at each 
end, The dimensions of the polystyrene slab are chosen so 
as to provide a variation in phase shift of at least 180 deg. 
when the slab is moved from a position against the wave- 
guide wall to a position central in the waveguide. Design 
data for the phase shift section is given by Raglan*. The 
fixed dielectric slab is required to compensate for the mini- 
mum phase shift obtained when the movable slab is against 
the waveguide wall. 


Operation 


When power is applied to one of the ports of the device, 
e.g. Port 1 (see Fig. 2), the power enters the first hybrid 
junction where it is divided, one half being transferred to 
the adjacent waveguide, where it continues to propagate in 
the same direction (i.e. to the right in Fig. 2), while the 
remainder of the power continues to propagate in the main 
waveguide. The properties of the hybrid junction are such 
that after leaving the junction there is a 90 deg. phase 
difference between the waves in the main and adjacent 
waveguides; the signal in the main waveguide leading the 
signal in the adjacent waveguide. If each section of the dual 
phase shifter introduces the same wave shift, the waves 
enter the second hybrid junction with 90 deg. phase differ- 
ence, and by reciprocity, the power recombines and leaves 
by Port 2. If, however, a larger phase shift is introduced 
on one side of the dual phase shift section than on the other, 
some of the power will leave by Port 3, and the remainder 
by Port 2. Such a differential phase shift can be produced 
by moving one dielectric slab toward the centre of the wave- 
guide, while keeping the other fixed. The amount of power 
leaving Port 3 increases continuously as the dielectric slab 
is moved toward the centre, reaching one half the input 
power when a differential phase shift of 90 deg. is produced. 
When the differential phase shift reaches 180 deg., essen- 
tially all the input power is directed to Port 3. Conversely, 
the power leaving Port 2 continuously decreases as the 
differential phase shift is increased, approaching zero as 
the phase difference reaches 180 deg. 

Since each slab is designed to provide minimum reflec- 
tion, very little power is reflected back into Port 1. Port 4, 
normally unused, receives only slight amounts of power due 
to internal reflections within the hybrid junctions and phase 
shifter, and may therefore be terminated with a low power 
load. 

The divider shown in Figure 1 was designed to operate 
over the frequency range of 2,700 to 2,900 mc, but will 
operate considerably beyond this range. It is constructed 
of standard RG48/U waveguide, and measures, with 
adapters, 6 in. x 13 in. x 42 in. A lead screw drive permits 
precise and easy positioning of the dielectric slab. 


Electrical performance 

The electrical characteristics are summarized in Figures 
3 to 5, which give detailed information on the voltage 
standing wave ratio (VSWR), insertion loss, and power 
division capabilities, As may readily be seen, the divider 
exhibits low insertion loss and high isolation over a con- 
1960 
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siderable frequency range. (Isolation is used here to denote 
the attenuation obtained between the input port and the 
unwanted output port with the slab in its extreme position.) 

Figure 3 shows the maximum VSWR observed during 
movement of the slab. At most positions, the VSWR is 
considerably less than the values shown. The variation of 
VSWR is, moreover, free from rapid or erratic variations. 
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Simple apparatus 
measures temper- 
ature coefficient 


of components 


with high accuracy 


C. REMPEL, MEmM.1.R.E. & 
H. REICHE, SEN.MEM.1I.R.E., P.ENG.* 


A simple, accurate laboratory test apparatus has 
been developed for measuring the temperature 
coefficient of components to determine their 
suitability for use in stable tuning circuits. The 
theory is given for the frequency shift method 
used, then the equipment and its operation are 
fully described. Accuracies of 0.7 ppm/deg C can 
easily be achieved. 


The specification of modern military communica- 
of frequency 
To achieve 


tions equipment demands a high degree 
stability over a wide temperature range. 
this, each tuned have a nearly 
temperature co-efficient. 
ventional tuned circuit components have a substantial 


circuit must zero 


However, most of the con- 


positive or negative temperature coefficient, so the 
design engineer must select a combination of compo- 
nents which together has a zero coefficient. To do 
this he needs full the temperature 
characteristics of the components that he proposes 


information on 


to use. This article describes a method and apparatus 
developed and used at the Army Development Estab- 
lishment (ADE) to provide this information. 


Background and theory 


Since there was no test equipment on the market 


*Army Development Establishment, 
Department of National Defence, Ottawa. 
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which had the degree ol accuracy required for these 
measurements a suitable system had to be developed. 
A search of the literature that several 
methods had been tried. Cf these the lrequen y shift 


method appeared to be the most promising and was 


revealed 


chosen because of its accuracy and relative simplicity. 

The details of the design are based largely on the 
tests for fixed ceramic capacitors outlined in the 
specification MIL-C-20B, since these are the compo- 
which are generally temperature 
It will also be noted that this article 
is mainly concerned with the evaluation of ceramic 


nents used for 


compensation. 


capacitors, but it should be borne in mind that the 
apparatus is also used for testing other components. 
The temperature coefficient of a capacitor is gener- 
ally expressed in parts per million per degree centi- 
grade or, in mathematical terms: 
AC ., 10° 
= - x 
Cy Al 


(1) 


a 
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Fig. 1. Oscillator tuned circuit 
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Fig. 2. General layout of apparatus 
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where a = temperature coefficient of sample 
AC = change in capacitance over change in 
temperature of Af 
C; capacitance at initial temperature 
The following additional symbols are presented at 


this time to avoid repetition and confusion (see Fig. 1): 


7C = temperature coefficient 
' = oscillator frequency, cps 
frequency shift or increment, cps 
capacitance of feedthrough 
variable capacitance 
residual capacitance of tuned circuit 
O=G&a+C;+ Cy 
Lo = inductance of tuned circuit. 
It can be seen that the basic problem in determining 
a is to evaluate AC. This can be done quite easily by 
the substitution method if AC is large, as is the case 
for high values of Cand a. However, a direct measure- 
ment of minute values of AC is not practicable, so the 
frequency shift method is used. 


C3 - 
Cy = 
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Frequency shift method 


This method is based on the change of a known 
and accurate frequency source through temperature 
dependence of one of its circuit components. 

The sample to be tested is connected in parallel 
with the tuned circuit of a variable frequency oscillator 
so that any change in the value of the sample causes 
a corresponding change in the oscillator frequency. 
The capacitor is then subjected to a known tempera- 
ture change while the oscillator temperature is held 
constant. The resulting frequency shift can be trans- 
lated into the corresponding AC, and thence a, by 
applying the formula: 
2af (Ci + Co) _. 108 
f C x At 

The photograph and the block diagram (Fig. 2 
show the general arrangement of the test apparatus. 
Each of the individual units are described below in 


Qa 


some detail. 


Oscillator 


Since the frequency shift is used to determine the 
TC it is important that the change in frequency 
obtained as a result of subjecting the sample to a 
change in temperature is due only to the change in 
the value of the sample. The stability of the oscillator 
must be such that it does not change of its own accord 
while the test is being run, a period of one to two hours. 

The 
for this application since it was also used in an earlier 
Howe vel 


Franklin circuit shown in Fig. 3 was selected 


set-up and was found to be satisfactory. 
the circuit itself is only a part of the stability problem 
Every precaution must be taken to ensure that there 
that the 
To meet the first o 


are no mechanical changes and oscillator 


temperature is kept constant 
these requirements the oscillator is mounted o1 

heavy cast aluminum chassis which in turn is mounted 
in a heavy cast aluminum box. This box is surrounde: 
by a twenty-watt thermostatically controlled heating 
holds the 


The box with its heating element is enclosed 


element which temperature constant at 
a5 ¢ 
in an aluminum cabinet lined with two inches of glass 
wool insulation. As a further precaution, all mechan- 
ical connections leading to the oscillator controls are 
disengaged during tests so that no mechanical forces 
are transmitted from the external parts to the oscil- 
lator chassis. 

An attempt was made during the early stages of 
development to provide switching arrangements which 
would make the equipment more versatile. These 
added to the stray capacitance which varied with 
switching, causing frequency shifts; they were there- 
fore abandoned. 

The ceramic capacitors listed in MIL-C-20 cover 
a capacitance range of 0.5 to 1300 pf and the 7C 
ranges from +200 to —750 ppm/deg C. As stated 
earlier the 7C of large capacitors can be evaluated 
more easily by the substitution method; the Af method 
is normally used for units with a capacitance of less 
than 100 pf. 

The test frequency specified is 1 Mc. Since the 
oscillator frequency is determined by Lo and Co it is 
necessary to vary either C; or Lo to tune the circuit to 
the required frequency (see Fig. 1). Another point to 
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bear in mind is that Cy must be kept as small as 
possible with respect to C; in order to ensure maximum 
sensitivity. 

In this application C; serves as the variable compo- 
nent and is a 21-220 pf precision variable capacitor. 
Arrangements have also been made for different 
values of Lo to be wired into the circuit, according to 
the value of the sample to be tested. 


Feedthrough 


A special quartz glass coaxial feedthrough, shown 
in Fig. 4, connects the sample in the chamber to the 
tuned circuit. The requirements that the feedthrough 
was designed to meet are as follows: 

It must be able to withstand temperatures from 
—55 to +85 C and temperature gradients between 
its ends of 110 C. 

It should not conduct enough heat to affect either 
the sample or the oscillator. 
Its capacitance should be low. 
the ADE equipment has a capacitance of 4.5 pf. 
It must be rigid and must be securely fastened to 
the oscillator chassis so that there can be no 
changes in the stray capacitance. 

Its TC must be consistent so that its effect on the 
frequency change can be taken into account. To 
do this a run is first made with no sample con- 
nected and the magnitude and direction of the 
frequency shift is noted. When a sample is sub- 
jected to a similar run correction can be made by 
adding or subtracting this amount, as required, 


The one used in 


from the shift obtained with the sample. The Af 


caused by the feedthrough in this equipment is 
25 cps for a temperature change of 60 C. 


DERIVATION OF FORMULA FOR a 


The resonant frequency of the tuned circuit 
of figure 1 is given by 
1 
2rv Lo(Ci + C 
Since Lp and Cy are held at constant tempera- 


ture and only C, is a function of temperature, 
the total differential of f is 


ida ) 
\2 (CC, + C) 


2(C, 4. . df 
f 
dC, ~ 2(C, T Cy)df 


C, Cif 


dC, 
O+C 


Hence 


dC, = = 


Expressed in increments this becomes 
AC, 2(C, + Cy)Af 
C Cif 


Substituting in equation (1) 
_ 20C, + Go) Af — 108 
Cif t 


es 


de bbttitbtbttt tidbit hhh htt ttt iii iiiiiiiiiiiiiiiliitiiiititi titi titi) 
iii iii tiiii iii titi iti iti iiity 





Test chamber and associated equipment 

Suitable commercial test chambers are available 
but they are rather costly. Since the equipment was 
intended for laboratory use and not for large quantity 
testing, it was decided to develop a small unit using 
a dry ice cooling system. 

The apparatus was also to be used for the evaluation 
of air dielectric capaeitors so a heat exchange system 
was incorporated to exclude carbon dioxide from the 
test chamber. 

Fig. 6 illustrates the arrangement of the test cham- 
ber, circulating fan, heating and cooling elements and 
the system of ducts. The operation is as follows: Dry 
ice and alcohol are placed in the lower tank and the 
alcohol is pumped through the heat exchanger—a 
small section of an automobile radiator core. Heating 
and cooling of the chamber is achieved by directing 
the flow:of air through the cooling or the heating 
sections as required. 

The chamber temperature is controlled automat- 
ically by a servo system. The temperature sensing 
element, a thermistor, is mounted inside the chamber 
and forms one arm of an AC bridge circuit; the other 
arm, a variable resistor, is used to order the tempera- 
ture required. The servomechanism responds to the 
bridge output and continuously adjusts the butterfly 
valve and the until the chamber 
temperature is stabilized at the desired point. The 
time required to change the temperature from one 
extreme to the other is approximately 30 minutes. 


heater control 


Frequency counter 

The frequency shift obtained is measured by means 
of a conventional counter which has an accuracy ot 
+1 part per million. A recording unit is also provided 
so that the oscillator stability can be checked con- 
tinuously over a long period of time. The counter is 
capacitively coupled to the oscillator, but the coupling 
is kept loose so that the counter and the connecting 
lead can have no effect on the oscillator frequency. 


Power supply 

The oscillator is quite sensitive to voltage changes 
and a regulated power supply has therefore been in- 
corporated. In addition to this a line voltage regulator 
is provided for the oscillator and the remainder of the 
equipment. 


Temperature cycle 


The temperature cycle specified in MIL-C-20B is 


—40, —10, +45, +65, and 


+25 C. This order of cycling was apparently chosen 


25, —55, +25, +85 
because less time is required to pull the temperature 
down from 25 C than from 85 C, as would be the case 
if the cycle were reversed. However the reverse cycle 
gives more consistent results if 
factor. This is so because in the change from 85 to 
—55 C the temperature of the sample, which lags 
the ambient temperature, is always higher than that 
of the surrounding air and consequently condensation 
is low. On the other hand, if the temperature change 
is from —55 to +85 C, the component temperature is 
always below the ambient temperature and condensa- 


condensation is a 


(Continued on page 47) 
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Fig. 3. Schematic diagram of oscillator 
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Fig. 6. Detailed arrangement of temperature coefficient test chamber 
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Graphical method permits checking 
vhf transistor stability 


SCHWARTZ, 
1.R.E.* 


M. A. GULLEN, p.ENG. & H. H. 


ASSOC. 


The range of loads, for which a quadripole is 
potentially unstable, is determined by a simple 
graphical construction after measurement of three 
driving-point admittances. The theory is given and 
illustrated by application to four types of vhf 
transistor to find the maximum frequency at which 
each unit will oscillate by reason of its own in- 
ternal feedback. 


In designing a radio-frequency amplifier, the de- 
signer must preclude the possiblity of oscillation. The 
probability of oscillation in any stage is directly 
related to the gain demanded. The gain, in turn, is 
related to the load. This paper describes a simple, 
graphical method by which the range of loads produc- 
tive of potential instability in a general four-terminal 
The 


method requires the measurement of three driving- 


network or quadripole may be determined. 
point admittances but does not require measurement 
of any transfer admittances. The method is applied 
to four types of transistor, marketed for VHF opera- 
tion, to find the highest frequency at which each unit 
will oscillate by reason of its own internal feedback. 
In the following the input admittance of the quadri- 
pole, output shorted, + jb; the 
output admittance input 
dx + jbo, etc.; 
reverse short 
Yio, Yy2 Yo: is written Y;, or a, 
Yo is G» and Yj. corresponds to wC,, 


Yu, 1S written a) 
shorted, Yo, is written 
while the product of the forward and 
transfer admittances, Yo; and 
In tube terms, 

The bracket 
term (Y,) is used to indicate that magnitude only is 


circuit 
+ jb. 


considered. 

The transistor measurements displayed relate to an 
operating point of 9 volts collector to base and 2.0 
milliamps of collector current in 
configuration. Choice of this operating 
governed by the slant to linear ampifier service in the 
band 4 to 80 Mc where a compromise must be made 
between dissipation, gain and the avoidance of stage 


a common emitter 
point is 


limiting. 


The zero input conductance circle 


The conductance and the input 
terminals of a quadripole depend on the load at the 
output terminals. Similarly the output admittance 
depends on the generator admittance. A previous 
paper! has shown that the loci of constant input con- 
ductance and constant input susceptance in the load 
plane, a; + jb, are circles. Two of these circles cor- 


susceptance at 
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H22e 
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Fig. 1. H22. Magnitude vs, frequency 


respond to zero values. Their radii are given by: 
( if ( Y,) 
Rent sve = . evo = (1) 
2a 2b 
Two circles will, in general, intersect at two points. 
The zero input conductance and susceptance circles 
intersect at: 
tie: tee oh (2) 
and 
Q31 a, + Dy, dy 


(Yu)? 


— 22 


ay b, — by ay 
b; = - : 
(V1)? 


If these two points and the radii are known an obvious 
the 


— bee 


geometrical construction allows circles to be 


drawn. 


*Both authors were with the Army Development 
Establishment, Dept. of National Defence, Ottawa, 
when this paper was prepared. For further informa- 
tion about the authors, see page 3. 
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If the quadripole is loaded with an admittance 
corresponding to a point within the zero input con- 
ductance circle the input conductance is negative. If 
the generator admittance meets certain conditions, 
the quadripole will oscillate. Confining attention to 
realistic loads, i.e. loads with positive conductance, 
the segment of the zero input conductance circle 
intersecting the load susceptance axis, in the first or 
fourth quadrants of the load plane, represents a 
region of potential instability. If a load corresponding 
to a point outside the zero input conductance circle is 
chosen, the input conductance is positive, and the 
quadripole is stable for all generators with positive 
internal conductance. 

The condition that the circle will intersect the load 
susceptance axis at real points, assuming @,; and @22 are 
positive, is 

2(2ay Q22)A4 + b? = (2ay; A) (4) 
which is Llewellyn’s? criterion in admittance form. It 
is also the condition that the zero output conductance 
circle will intersect the generator susceptance axis in 
the generator admittance plane. If a region of potential 
instability exists in the load plane, another will exist 
in the generator plane. For analysis purposes it is 
immaterial which plane is used. Associating instability 
with the load is the more conventional viewpoint. 

Construction of the zero input conductance circle 
from equations (1), (2) and (3) requires knowledge, for 
the common emitter configuration, of Yi, Yo and 
Y,.. Measurement of VY); in the range 4 to 80 Mc 
offers no great difficulty. Yo:, is capacitive and ranges 
from some few tens of micromhos at low frequency to 
one millimho at the high end. The accuracy of 
measurement of low admittance, particularly of low 


Phase — degrees 
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Fig. 2. Hx.» Phase vs. frequency 


CANADIAN ELECTRONICS ENGINEERING NOVEMBER 1960 


conductance, at high frequency with commercial 
bridges is not high. Under some circumstances it is 
expedient to use one bridge to measure dx, and another 
to measure bo2,. Real difficulty is met if evaluation of 
Y,, is attempted by measuring the transfer parameters 
independently. Yi, the feedback admittance, is 
small. No commercial bridge will allow accurate 
measurement over the 4 to 80 Mc range. Alternative 
methods* are not entirely satisfactory. Only the 
product Yy2,¥2. is, however, required. A brief search 
outside the confines of the admittance parameter set 
shows a particularly convenient measurement tech- 
nique. 


The output hybrid parameter 


With a finite generator admittance, Y,, the output 
admittance of a quadripole is 

Yyo Yo < 
Yn + Y “7 
The output hybrid parameter, H2.,, is, by definition, 
the output admittance with an open circuit input. 


Youre = Ys 


” 


7] 


Making Y, zero gives 


Ho, (6) 


Vin 
or, rearranging, 
Y.. = 
(Hoe,) is than 
associated with measurement of 
reduced. If Yj, is very small, the difference between 
Yo, and H» 
with the difference of 
enters. Yo. and He, may both, however, be measured 
The instrument errors will be 


Viel V22, = H»,| 
(Yo.) and 
low 


(7) 
the difficulties 
admittance are 


greater 


is very small. The inaccuracy associated 
two nearly equal quantities 
on the same bridge. 
approximately equal in each case and will tend to 
cancel in the difference. A perfect open circuit input 
cannot be obtained. The input will be closed through a 
small but non-zero admittance Y,. The correction for 
Y,, with the subscript m indicating a measured value, 
is 


(8 


If } 
ignored 


Che components of Hee, go + jf 


is small compared to Vu. the correction may be 


, may be evaluated 


in terms of dy), Gg, a; etc. from equation (6). Then 


1 by 


by, a 
(9) 


Comparing this with equation (3), the second point of 
intersection of the zero input conductance and sus- 
ceptance ¢ ircles is 

ay = — g2; br = — fer (10) 


Curves of He», as a magnitude and angle in the range 
4 to 80 Mc are shown in Figures 1 and 2. Ao, is, 


generally, capacitive throughout the range. One 
sample, a 2N608, has been found which is inductive 
between 10 and 40 Mc. The 2N384 and the 2N608 
exhibit similar trends. The 2N502 and 2N700 likewise 
exhibit similar trends although the two pairs are 
markedly different. It is interesting to speculate if the 
trends evident in 2N384 and 2N608 appear also in 
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Fig. 5. Quadripole with external feedback 


2N502 and 2N700 when the latter are measured above 
80 me. 


The minimum safe load conductance, aLmin 


The zero input conductance circle for the 2N700 
sample, common emitter, at 25Mc, is shown in Figure 
3. The points corresponding to — Yo and — Hoe., 
are plotted. The construction used to draw the circle 
The sample displays a large region of 
The minimum safe load con- 


is indicated. 
potential instability. 
ductance, @zmin is shown as the tangent to the circle. 
Any load with a ‘conductance greater than @zmin 
If A Lmin 
negative no region of potential instability exists for 


cannot give rise to instability. is zero or 
realistic loads. 

An expression for @zmin is found as the sum of the 
radius of the zero input conductance circle and the 
conductance coordinate of its centre. 


1 
Aimin = >, . (Y,) + Qt] — Ae 
201 


A plot of @zmin versus frequency for the four samples is 
shown in Figure 4. Two additional samples each of 
2N384 and 2N608 have been measured. The table shows 
the frequency at which the @zmi, of each sample falls 


(11) 
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Fig. 4. Minimum load conductance before potential insta- 
bility vs. frequency 





Sample 


2N 384 
2N502 
2N608 
2N700 


Frequency for zero @Lmin 


9.6, 15.7 & 17.0 Me 
41.9 Mc 
7.6, 13.5 & 31.0 Mc 
94.0 Mc 


to zero. This represents the highest frequency at which 
the unit will oscillate by reason of its own internal 


feedback. 
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External capacitive feedback 


When the transistor is included in a circuit, socket and 
wiring capacities will provide additional feedback be- 
tween collector and base. This condition is illustrated 
in Figure 5. Quadripole output is connected to input 
by a feedback admittance, Y;. The parameters of the 
perturbed system are indicated by a prime. It may be 
shown that 

Y;;) 


Yy2! = 


Yu + Y; 
Yn—¥,; ; Yu'= 


Yo. + Y; 


Yn — Ys (12) 
If Y; is a pure capacity, ay, a2, dy and dq are un- 
changed. Only the susceptance terms are altered. The 
effect of this capacity on @zmin arises from the per- 
turbed values of (Y;) and a; Ys, is some tens of 
millimhos, and, providing the capacity and the fre- 
quency are not too high the perturbation of Y2, is 
negligible. Then 
Viet = Vite — Vare Y; (13) 
The three driving-point admittances measured are in- 
sufficient to allow calculation of a new value of @zmin 
for the perturbed system. Y2,, must be known. A 
standard bridge, available commercially, will measure 
You, and 


Ve = — [You + Yoo] (14) 


Generally, external capacitive coupling in a common 
emitter stage will increase the value of @zmin and the 


frequency at which @zmin falls to zero. An extra 2.0 pf 
will, for example, change this frequency, in the case a 
a 2N384 sample, from 9.6 Mc to just over 14 Mc. This 
is shown by a dashed curve in Figure 4. 

One point may be emphasized in conclusion. Choice 
of a load conductance greater than @1 i, will guarantee 
stability but sufficient feedback may be present to 
produce skew bandpass characteristics, and make a 
tuning operation difficult in a narrow band, distributed 
selectivity amplifler. Neutralization still be 
required. 


may 
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Temperature coefficient measurement — continued 


tion occurs on the component. This can introduce 
considerable error. One complete cycle takes from 
one to two hours depending largely on the rate at 
which the sample stabilizes. 


Mounting samples 


Mounting of the sample in the chamber must be 
given careful consideration. The leads must be so 
arranged that any small movement of them will 
result in only a very slight change in capacitance. 
For this reason the samples are connected between 
the feedthrough and the ground strap in such a way 
that the leads do not run parallel to each other. This 
is illustrated in Fig. 5. 

Sensitivity and accuracy 

The resonant circuit as shown in Fig. 1 consists of 
an Ly of 0.39 mh and a total C of 65 pf. 
mum to which C can be reduced due to the limits 
imposed by Cs, Cy; and the minimum of Cs, is 55 pf. 
This arrangement is therefore suitable for evaluating 
capacito-s up to 10 pf and represents the maximum 
sensitivity attainable with this particular circuit. For 
higher values of C, Zo must of course be reduced to an 
appropriate value to maintain resonance at 1 Mc. 

To illustrate the accuracy of the system, consider 
the effect that a 10 pf capacitor with a TC of —30 


The mini- 
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ppm/deg C will have on the frequency as the tempera- 
ture is changed from +25 to +85 C. Equation 2 
indicates that a At of 60 C produces a Af of 193 cps. 

The oscillator has a stability of +1 cycle over a 
period of eight hours; this is considered satisfactory 
since the time required for one complete temperature 
cycle is generally less than two hours. The frequency 
counter has an accuracy of +1 cps, and the drift of 
the oscillator due to temperature cycling is also in the 
order of +1 cps. Assuming that all of these errors 
are in the same direction and that the temperature 
increment measured is in error by 0.5 C, so that 
Af = 190 and At = 60.5 C, the TC becomes 29.3 
ppm/deg C. This represents an error of only 0.7 
ppm/deg C. 


Conclusion 


This test set-up has been used for some time now 
and has been found satisfactory for laboratory 
Its chief shortcoming is that it can only test 
component at a time. 


use. 


one 
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What’s new in view 





Radio Malaya is planning a TV network and sent its chief engineer, Kirpal Singh Gill to Canada to study our system. 
While in Toronto he visited J. R. Warren to see broadcast equipment manufactured at Canadian General Electric Co. Ltd. 


Dr. W. DeSorbo, GE Research Laboratory has developed Missile component test boom resembles a ferris wheel 
a technique for visual observation of superconductivity. as it revolves on the radar range at the Engineering and 
Dark areas on thin sheet of tantalum are superconducting. Research Centre of Ford Motor Co.’s Aeronutronic Div. 
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Group of Canadian companies (Hunting Survey; McEI- 
haney and Nelson Ltd.; Canadian Aero Service) helping to 
map the Mekong River in Laos and Cambodia hired this 
local technician to service their Tellurometer equipment. 


inspection unit for telephone handsets has Tallest man-made structure, WGAN-TV’s 
been developed by the National Telecommunications 1,619-jt. antenna in Raymond, Maine, is linked 
Research Centre, Paris, to inspect transmitter capsules. to studio with Raytheon KTR-1000G relay. 


This “robote’ 
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Controls and instrumentation 





Electronic developments featured 
at Instrument Society meeting 


Electronics played a major role in 
the 15th annual conference and ex- 
hibit of the Instrument Society of 
America, held in New York City, 
September 26-30. Both technical ses- 
sions and exhibits appeared to be 
predominantly electronic in’ nature, 
emphasizing the important trend which 
this industry has created in the field 
of instrumentation, 

The conference was opened official- 
ly by a tiny space craft instrument 
beaming heart beats, Strapped close 
to the heart of an officer of the U. S. 
Navy, the device, a highly efficient 
transducer-FM transmitter, detected 
heart beats and telemetered them to 
a receiver in the main lobby of the 
Coliseum for the opening ceremonies. 

The interest which U. S. armed 
services have in instrumentation 
demonstrated by a group of exhibits 
devoted primarily to space flight and 
aviation medicine. The interest was 
also explained at a press conference 
by Major General Earle F. Cook, 
Deputy Chief Signal Officer, Depart- 
ment of the Army: 

“The Army, and particularly the 
Signal Corps, is especially involved 
in electronics, thermionics, nucleonics, 
sonics, photometry and meteorology. 
Our laboratory necessarily works in 
the study of matter and materials, in 
the physics of the atmosphere, the 
troposphere and the ionosphere—and 


was 


now in the physics of space and 
in all of the related scientific areas 
where instrumentation plays such an 
essential role that we would be help- 
less without it. 

“The U. S. Army Signal Missile 
Support Agency at the White Sands 
Missile Range in New Mexico pro- 
vides one example of the scope of 
interest in instrumentation. Establish- 
ed in 1945, the Army Signal facility 
is currently valued at approximately 
ninety-three million dollars.” 

Major General Cook went on to 
describe other where _instru- 
mentation is vital: avionics, radio wave 
propagation meteorology, 
programs, com- 
and 


areas 


research, 
telephone 
many others. 


satellite 
munications, 


Oil industry needs new instruments 


In an address at the keynote session, 
E. D. Reeves, vice-president and 
director of Humble Oil & Refining 
Co. said that the oil industry leads 
the nation in capital investment — 
$64,000 per employee compared to 
about $15,000 for industry in general 
— but there still is great need for 
further instrumentation if it is to 
achieve the progress necessary to the 
U.S. economy. 

Mr. Reeve said that “the goal of 
our refineries is full-fledged automatic 
control, and what we would like to 
see is a system of instruments and 


Analog computers are rousing keen interest among instrumentation people. 
This electronic demonstration model was located in the Foxboro Co. booth. 
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computers into which we could feed 
market requirements. 

“From there on the computers 
would calculate the materials that 
would be required and send signals to 
individual processing units as to what 
they should do to make these products 
in the most economical fashion. Each 
unit would then follow instructions 
through its own system of continuous 
analyzers, sensing mechanisms, com- 
puters, and feedback control units.” 

Further information on_ process 
computers was given in a paper by Dr. 
Thomas J. Glass and Tsai H. Lee, 
Computer Department, General Elec- 
tric Company. 

“Through a critical evaluation of 
the actual capabilities and benefits of 
existing applications, a philosophy has 
been developed which gives the on- 
line process computers a unique place 
among the various devices used for 
process operation. In contrast to con- 
ventional instrument controllers and 
business computers, process comput- 
ers can best perform functions in- 
volving 10-1,000 variables in time scale 
of seconds, minutes and hours. This 
philosophy can also be used to deter- 
mine whether any given function 
under consideration should be imple- 
mented in instrument - controllers, 
process computers, or other types of 
computers.” 


Oceanographic instrumentation 


Six sessions on underwater instru- 
mentation were held during the ISA 
conference to discuss electronic equip- 
ment designed to measure tempera- 
ture, pressure, sound velocity and 
other important quantities. In his 
paper “State of the Art”, Roy L. 
Rather, president, Commercial En- 
gineering Corp., Houston, Texas, de- 
scribes the main problems in design- 
ing and selling instruments for ocean- 
ography. To begin with, there are 
limited funds for this work, and few 
people engaged in it in North Am- 
erica. Many oceanographers feel that 
less time is spent and with greater as- 
surance of ultimate success if they 
just take time out to build their own 
equipment. It is difficult to convey 
ideas to commercial instrument de- 
signers, since few of them have had 
any experience in oceanography. 

In many respects, sea-going scien- 
tists labor under several disadvantages. 
Most of the ships used are small and 
in this harsh environment the oceanog- 
rapher must be as much seaman as 
scientist. His instruments tend to be 
rugged and crude with attendant loss 
of precision and flexibility. 

However, Mr. Rather predicted that 
the market for instruments in ocean- 
ography will expand with the increas- 
ing recognition of the importance of 
this science. 
ENGINEERING 
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Speaking from the other side of the 
fence, Roy D. Gaul, physical oceanog- 
rapher, and J. J. Schule, Jr., U.S. 
Navy Hydrographic Office, in a paper 
“Oceanographic Requirements versus 
Instrumentation Capabilities,” shared 
many of Mr. Rather’s views. They 
pointed out that many of the plat- 
forms, techniques, instruments and 
analysis procedures are the same as 
those used 50 years ago. 

Oceanographers have shown little 
interest in a “systems” concept of re- 
search. Instead, they have tended to 
investigate one problem at a time. 
That has lead to incompatibility of 
instruments and techniques among 
oceanographers and has hindered any 
attempt to analyze information 
through modern data processing equip- 
ment. 


Lockheed Missiles and 
Space Div., discussing instrumenta- 
tion for Bathyscaphe Trieste. 


G. Farrel, Jr., 


Report from Moscow 


One highlight of the conference was 
a session in which nine American 
scientists reported their observations 
on the First Congress of the Inter- 
national Federation of Automatic 
Control, held in Moscow earlier this 
year. 

In a sense, the session was a disap- 
pointment. Instead of providing the 
significant news from the congress, 
some of the speakers devoted their 
time to listing the subjects covered in 
the congress papers. Perhaps it was 
done because they couldn’t form any 
over-all opinions about the meetings— 
a problem of high magnitude where 
11 simultaneous sessions were held. 

Despite this, some interesting and 
significant opinions were expressed by 
panel members. Most of the work 
described in U.S.S.R. papers appeared 
to be at least one year old at the time 
of the congress, making it difficult to 
assess the present status of projects. 

The Russians have done a great 
deal of work in self-optimizing and 
adaptive control systems, but many 
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Theme of the ISA conference was “Progress through instrumentation”, but this 
slogan in Fischer & Porter booth was more accurate description of exhibits. 


of the research projects are devoted 
to outdated problems because research 
in U.S.S.R. is directed by older people. 

Research in automatic control in 
U.S.S.R. appears to be more extensive 
than in U.S.A., but it is applied prim- 
arily to the control of steel mills with 
little attention to industries. 
The opposite is true in the United 
States. 

One U.S. delegate 
steel mills and found no evidence of 
automatic control equipment. How- 
ever, he concluded that equipment 
described in the Russian papers did 
exist, but in plants not visited by the 
Americans. His belief was based on 
the quality of equipment, such as guns 
and trucks, which they did see. 


process 


visited some 


American delegates were unanimous 
about one point. Most U.S.S.R. scien- 
tists are much better informed than 
are their American counterparts, This 
applied to work carried out in both 
countries and published in both lan- 


guages. 


Canadian high 
altitude research 


At a symposium sponsored by the 
Canadian Aeronautical Institute in 
Ottawa last month, scientists outlined 
recent developments in Canada’s high- 
altitude research program. In_ the 
opening paper Dr. D. C. Rose, Na- 
tional Research Council, pointed out 
that Canadian activity in space science 
is essentially an outgrowth of our in- 
terest in the upper atmosphere and the 
interaction of the solar atmosphere 
with the earth’s magnetic field. New 
techniques made available by the use 
of sounding rockets and satellites are 
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having a profound effect on the ad- 
vance of knowledge of the environ- 
ment of the earth. Canada has a 
particular interest because of the 
location of the north magnetic pole. 

the Cosmic Ray 
Section of NRC have carried out a 
rocket program in the summers of 
1959 and 1960 to study the particles 
responsible for, or with 
polar cap absorption events. Dr. I. B. 
McDiarmid the work and 
then went on to discuss plans for a 
proposed cosmic ray satellite experi- 
ment to study background cosmic 
radiation and particle intensity changes 
associated with solar and geophysical 


Scientists from 


associated 


described 


phenomena 

The Institute of Upper Atmospheric 
Physics, University of Saskatchewan, 
plans to eject two or more spherical 
packages from a rocket near the top 
of its trajectory to study electron 
density profiles for two or more sep- 
arate paths through the ionosphere. 
Each package is instrumented to meas- 
ure electron density during free fall 
by means of direct measurement of 
the local plasma frequency. 

Techniques for direct measurement 
of pressure, density and temperature 
in the upper atmosphere are under 
development at the Institute of Aero- 
physics, University of Toronto. Tests 
of methods for the determination of 
pressure at high speeds in the 
have successful and 
instruments are being prepared 
for rocket experiments. Feasibility 
studies are in progress on the use of 


low 
laboratory been 


now 


an electron gun as a density probe in 
the upper atmosphere and laboratory 
tests show that this device will give 
accurate measurements of both density 
and temperature. 





New 
components 


~ Sep, - 


Silicon semiconductor 
switching device 101 

Transitron Electronic Corp. has de- 
veloped a new silicon semiconductor 
switching device called the binistor for 
use in switching and storage circuits. It 
is a bistable device which retains its 
properties over a wide range of ambient 
and bias conditions. It employs a new 
mode of operation for bistable devices 
and is compatible with present circuitry. 
Comparing the binistor with a _ typical 
flip flop, the latter employs two tran- 
sistors, seven resistors, two capacitors, 
two diodes and 28 solder connections. 
A binistor stage reduces this total to 
only one binistor, three resistors and 10 
solder connections. In structure the sili- 
con NPN tetrode binistor resembles a 
four layer switch. However, the output 
current is taken from an intermediate 
layer and the upper junction serves only 
as a latch, rather than a lock to hold the 
device on when in the conducting state. 
The speed is slower than high frequency 
transistors, but new models of the binis- 
tor are being developed for higher fre- 
quency and power operation. 

Transitron Electronic Sales Corp., To- 
ronto. 


Field mesh 
image orthicon 102 
Field mesh image orthicon type GL- 
7293 minimizes portholing and edge- 
effect to produce a better picture than 
previous image orthicons. The electrical 
effect of the field mesh is to improve 
beam landing by creating a more uni- 
form electric fizld in back of the target. 
GL-7293 is interchangeable, electrically 
and physically, with the 5820, but differs 
slightly in construction and operation. 
Canadian General Electric Co. Ltd., 
Toronto. 


Pressure sensitive 
adhesive 103 
SF-17, a new pressure sensitive ad- 
hesive backing, holds parts to components 
during assembly in blind spots or hard- 
to-reach areas. Often, no other fasten- 
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ing is required since SF-17 permits ad- 
herence to almost any solid surface. It 
can be furnished on Spaulding’s vulcan- 
ized fibre in sheets of 1/32 in. thickness 
or more, as well as on Spauldite. 

Spaulding Fibre of Canada Ltd., To- 
ronto. 


Reed relays 104 

These new reed relays incorporate a 
short pole piece with a longer moving 
reed, permitting higher operating speeds 
with less contact bounce. A hermetically 
sealed, glass encapsulated magnetic reed 
switch is surrounded by an _ operating 
coil to provide spst, normally-open relay 
action. It is suitable for low level switch- 
ing or for low power switching of loads 
up to 15 watts and 250 volts. Maximum 
operating current is | ampere. Load life 
at “% of maximum rating is of the order 
of 200 million operations. 

Struthers-Dunn Relays, Toronto. 


Chassis slides 105 
Six types of chassis slides are avail- 
able in three sizes of each type. The SI 
models are for industrial and military 
use with MIL specs. The SC models are 
designed for commercial applications. All 
accommodate 17-inch chassis. Quick de- 
tach and tilting models may be obtained. 
Bud Radio, Inc., Cleveland. 


Reflex oscillator 106 

This new microwave reflex oscillator, 
a retarding field oscillator, eliminates the 
r-f grids found in other types of reflex 
tube. This results in increased efficiency, 
with efficiencies of 3 to 4% at X band 
attained in early studies. In the RFO, 
electrons pass through only one un- 
gridded aperture instead of three gridded 
apertures as in conventional reflex os- 
cillators. Losses are lowered and a great- 
er percentage of cathode current is avail- 
able to deliver power to the load. The 
present design delivers one watt output 
at X band. 

Sperry Gyroscope Co. of Canada Ltd., 
Montreal. 


(Continued on page 60) 
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New 
instruments 


Frequency monitor 107 

Airpax series 4000 frequency monitors 
indicate the frequency of a 400 cps 
source with an accuracy of 0.01%. 


-Cabinet, portable and rack-mounted ver- 


sions have 4% in., 50 ua meter move- 
ments and anti-parallax mirror scales. 
Indicating meters have three scale cali- 
brations, each with 400 cps centre read- 
ing: 375-425 cps, 395-405 cps and 399- 
401 cps. These frequency monitors will 
drive recorders having an impedance of 
approximately 500,000 ohms. Power is 
60 cps or battery. 
Leonard Electric Ltd., Toronto. 


Dynamic beta transistor 
tester 108 


Collector current and collector voltage 
can be varied in Model 870 transistor 
tester to provide proper conditions for 
correct beta measurements. It measures 
large signal dc beta on power transistors 
us well as small signal ac beta on low 
and medium power transistors. Collector 


test current is variable up to 2 amperes, 
permitting beta measurements of power 
transistors rated, 5 amperes and more. 
The new tester has three Icbo ranges: 
0-100 ua, 0-1 ma and 0-10 ma. Two beta 
ranges, 0-100 and 0-300, are incorpor- 
ated together with a feature that permits 
half-calibration effectively increasing the 
upper beta range to 600. 

Stark Electronic Instruments Ltd., 
Ajax, Ont. 


32-channel 
oscillograph 109 

Hathaway model ES-9 Thirty oscillo- 
graph records up to 32 independent 
channels of analogue information. Within 
the recorder’s case, up to four initiating 
relays may be housed, to automatically 
start the recorder on such faults as low 
line voltage, overvoltage, neutral current 
flow, overcurrent. Upon detection of a 
fault, the recorder chart is brought up 
to speed within a fifth of a second. Nor- 
mal speeds are three and twelve inches 
per second. A variety of galvanometers 
is available for different applications. 

B. H. McGregor, Toronto. 


Oscilloscope 110 

Operating with low-cost _ signal- 
amplifier and time-base plug-in modules, 
the Type 561 offers the type and degree 
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of pérformance demanded for a parti- 
cular application. Basically an indicator 
unit, the Type 561 contains a 5-inch crt 
with 3.5 kv accelerating potential, an 
8 x 10 cm viewing area, an amplitude 
and sweep-time calibrator, and power 
supply capable of handling additional 
contemplated plug-in modules. The in- 
dicator unit powers any two of the five 
presently available modules — which 
drive the crt deflection plates directly. 
Tektronix, Inc., Willowdale, Ont. 


Mark generators 111 

Crystal controlled marker generators, 
Models CM-6 and CM-10 use harmonic 
and side band techniques to attain many 
more marking indications than would be 
possible directly from the 6 and 10 crys- 
tal oscillators which they contain. Util- 
izing a single centre frequency oscillator 
it is possible to choose two side band 
oscillator frequencies to provde a total 
of five marks, one at the centre fre- 
quency, two at the band edges and two 
at the 3 db down points. 

CM-6 is a six-crystal unit housed in 
a portable cabinet and the CM-10 is a 
10-crystal unit for rack mounting. Out- 
put amplitude of each oscillator is indi- 
vidually controlled. The generators are 
also equipped to provide de marker in- 
dications. A 40 db variable gain oscillo- 
scope preamplifier is provided to facili- 
tate response measurements of higher at- 
tenuation devices. In addition, provision 
is made to switch in a high pass audio 
filter to improve the sensitivity and dis- 
play of wide band VSWR measurements. 

Jerrold Electronics Corp., Toronto. 


Tape recorder 112 

Precision Instrument Co. instrumenta- 
tion magnetic tape recorder, named the 
pi recorder reproducer, provides a 
frequency response from 50 to 200,000 
cps at a tape speed of 60 inches per 
second for direct recording, with com- 
parable response at lower speeds. For 
f-m recording, frequency response is 0-20 
ke at 60 inches per second, using stan- 
dard 40% deviation for full scale signal. 


Reel-to-reel and continuous loop models 
are available, with head spacing and 
track width conforming to IRIG stan- 
dards, in 2, 4, 7, and 14-track configura- 
tions at all standard tape speeds. 

R-O-R Associates Ltd., Don Mills, 
Ont. 


(Continued on page 64) 
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New 
equipment 


113 
two-way, 
band 


size 1S 


Two-way radio 

This 100-watt transistorized 
mobile radio operates in the low 
frequencies, 25 to 50 mc. Case 
only four inches high, 85% inches wide 
and 15 inches long, permitting it to be 
mounted under the dashboard in most 
cars and trucks. However, the unit is 
designed in two sections to facilitate 
other mounting arrangements. It draws 
only 1.75 amperes when “on” ready to 
transmit. Standby drain is only 40 ma 
using a 2-watt speaker. A 30-watt unit 
in low band will also be made available. 
Ltd., 


Canadian General Electric Co 


Toronto. 


Converter for 
recorder 114 
A new two-channel ac to de converter, 
type A-1l, enables ac voltages to be 
plotted on Mosley Autograf X-Y record- 
ers. The circuit two stage 
amplifier and a full 
portion of the output current being fed 
back to the input linearize the 
diode characteristics. Input is single 
ended, and output is differential. The 
output signal is proportional to the 
average value of input Voltage 
ranges are calibrated in rms for a sinu- 
soidal input. Frequency range of the con- 
verter is 20 cps to 100 kc. Voltage ranges 
are 0.1, 0.2, 0.5, 1, 2, 5, 10, 20 volts 
per inch (based on use Autograf 
recorders). 
R.O.R. 
Ont. and 


consists of a 
wave rectifier, a 


Stage to 


signal 


with 


Associates Ltd., Don Mills, 


ARVA, Vancouver 


Contact tools 115 

Simplified insertion and removal tools 
have been developed for use with 
Deutsch DS snap-in contact connectors 
The tips, when damaged or worn, can 
be removed and replaced at a fraction of 
the original tool cost. The insertion tool 
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inserts and locks the contact in a positive 
alignment position, then slips back out 
of the hole free of the contact wire. The 
removal tool relaxes the contact retention 
spring and pushes the contact toward the 
rear of the connector for easy removal 
Brian Engineering Ltd., Montreal. 


Motor starting 
equipment 116 
Static Slipsyn field panels are de- 
signed for application on low and high 
voltage synchronous motor _ starting 
equipment. The circuitry employs static 
components to perform complex logic 
operations including: application of mo- 
tor-field excitation at both proper speed 
and most favorable rotor and stator re- 
lationship; detection and removal of ex- 
citation if the motor pulls out of syn- 
chronization. Control elements require 
no de supply as a small transformer ener- 
gized from one phase of the ac supply 
provides all the power required by tran- 
sistor circuits. Use of the new panels 
will enable the motor field to be applied 
accurately from 90 to 99% of speed 
Canadian Westinghouse Co 
Hamilton 


Ltd., 


Microwave 
modulator 117 
Narda model 10003 microwave modu- 
lator has been designed for operation with 
beacon type magnetrons such as are used 
in navigational radar. It contains an in- 
ternal generator which provides a pulse 
width from 200 to 4,000 pps; pulse volt- 
age from 0 to 5 kv; and pulse current 
of 2 amps maximum. Pulse repetition 
rate is continuously variable over the 
range from 0.4 to 2.2 usec. Safety fea- 
tures include automatic sequencing cir- 
cuit, overload sensing circuits and dis 
charge circuits 
MEL, Sales Ltd., 
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Completely 
CANADIAN MADE 


_ INSTRUMENTS 


_ GX PORTABLE 
_ AND LABORATORY 
_ INSTRUMENTS 


G* ELECTRONIC 
INSTRUMENTATION 


Only a complete Canadian 
instrumentation facility 
can offer the kind of 
service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
manufacture. 


If our standard line of 
instruments, complete 

as it is/-won’t meet your 
requirements, ask us to 
demonstrate the unique 
combination of skills we 
can offer in the design of 
specialized instrumentation 
to meet your specific 
problem. 


Others have, and have been 
completely satisfied ! 


LIMITED 


Bach-Simps 


For further information mark No. 15 


‘New representatives 


Reports — continued products of Canadian Atlas Trans- 


former Co. Ltd. (all types of trans- 
formers to 35 kva) and Rotronic 
‘orp. Ltd. (electronic and electro- 
for second tv network Corp." Ltd. (electronic and clecin 
3 : : mechanical components), both of To- 
The Board of Broadcast Governors onto i 
will hold a public hearing in Ottawa The new Gru. Peed thet te 
on November 29 at which any appli- located at 12 Duchess St., Toronto 
cations for a second television net- 4 (eo sphone EMpire 2-3748). It will 
work will be heard. Following earlier 4)... distribute British G.E.C. tubes 
hearings, amendments - the Radio in Ontario, including the well-known 
(TV) Broadcasting Regulations re- 766 and KTS88. thvratrons. klyv- 
garding networks were published in : : 
the Canada Gazette on October 26. 





BBG to hear applications 


strons, etc. 


Companies on the move 

Daystrom Ltd., Canadian affiliate 
of Daystrom Inc. (Heath Co., Weston 
Instruments, etc.) has moved to a 
larger, more modern building at 1480 
Dundas Hwy. East, Cooksville, Ont. 
New telephone number is ATwater 
9-3191. 

Honeywell Controls Ltd., Toronto 
announces that its Vancouver sales 


and principals 

Harmon-Kardon, Inc., Plainview, 
L.I., N.Y. have appointed Chas, W. 
Pointon Ltd., Rexdale, Ont., as Cana- 
dian sales representative (high fidelity 
amplifiers, am-fm tuners, Citation 
high fidelity kits). 

Desser E-E Ltd., Montreal are now 
the electronic and electrical sales rep- : 
resentative for Canada for Kulka Office has been moved from 1128 
Electric Corp., Mount Vernon, N.Y. Burrard St. to 1390 East 4th Ave., 
(terminal blocks, switches, wiring ac- Vancouver 12. New telephone num- 
ber is ALpine 5-6511. 

Whittaker Electronics Ltd., sales 
New sales company formed representatives, have moved to 1171 

A new company has been estab- Whitmore Ave., Ottawa 3. Tel.: PA 


lished to act as a sales outlet for the 2-8563. 


cessories). 
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Ottawa Report—contd. However, they are now eligible for 
special duties under the anti-dump- 


much more protracted negotiations —_jng provisions. 
which resulted in the establishment Bulk of imported loudspeaker 
of quotas on various textile prod- magnets come from the United 
ucts, such as spun-rayon, last year. States and Britain. There are no 
Government officials said nego- reports of any dumped on the 
tiations to set next year’s quotas Canadian market, but this action 
will begin immediately but could will provide protection if it be- 
give no firm indication what form comes necessary. The magnets are 
they will take. manufactured in Canada by In- 
However, it is understood the diana Steel Corp. of Kitchener and 
government is pressing for a re- General Electric of Quebec City. 
peat of the quota system on Jap- The move was made at their re- 
anese textile products: an annual quest. 
increase of 5 to 10% on the con- 
dition the domestic industry has Do you want the facts about sell- 
enjoyed a “good” year. i ing to the biggest buyer in the 
Reports here are that the greatest country? Then write to the Small 
influx of Japanese tubes has been Business Branch, irade Depart- 
in the first two weeks of October ment, for a copy of its manual on 
just before the ban was imposed. selling to the federal government, 
Some 300,000 tubes are believed to The federal government goes to 
have been consigned in that two- the market every year for some 
week period. $1.4 billion worth of goods and 
services. Due to be published be- 
It’s a case of locking the door fore the end of this year is a 70- 
before the horse has bolted in the page manual on how government 
government’s move to place mag- buys and what it buys. 
nets for use in the manufacture of A dozen of the major purchas- 
loudspeakers in the category of a ing departments, such as Defence 
class or kind made in Canada. Production and Public Printing and 
Officials of the Revenue Depart- Stationary, are described in detail, 
ment said the magnets, previously their purchasing agents listed and 
classed as not made in Canada, some 600 of their main require- 
will continue to come in duty free. ments tabulated. 
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A custom instrument 


in the Simpson 


*260” tradition 


e Increased accuracy 


@ Human engineered scales 


® Movement overload protection-and 


a host of other attractive features 


for discriminating users. 


For those who for years have valued the reliability 
and versatility of the Simpson “260”, the Custom- 
Engineered Model 270 offers a multitude of new 
features for applications calling for a higher order 
of accuracy, with no sacrifice in the qualities which 
have made the “260” famous the world over. 


Ranges and scale layouts have been designed for 
maximum readability with an anti-parallax mirror 
and knife edge pointer. Precision components and 
calibration techniques assure accuracies down to 
+ 1.25% on most of the D.C. ranges, with similar 
accuracy improvements on other ranges. In addi- 


tion, the operating manual specifies accuracies on 


ena ve cee 
» Canadian-made Simpson 260 
will continue to be available 
Price: $55.00 
Sales Tax Included 


all ranges for a variety of operating conditions 
frequency correction curves and a host of useful 
information. 


To conserve this high order of accuracy, a circuit 
fuse and meter current-limiting diode guard against 
roladti«(-talic] Mong-talel-l- Moh a-1ae-lal- Mlle) aM lal lM sleek ale (te 
for in the choice of rugged and generously rated 


components. 


Truly a Custom-Engineered Instrument to suit 
the present day trend to greater precision in 


measurement 
Write for further details 


Price — $63.07, Sales Tax Included 


ach-Simpson 


LIMITED 


1255 Brydges St 


IN U.S.A SIMPSON ELECTRIC COMPANY 52 KINZIE STREET, CHICAGO 44 


For further information mark No. 15 on Readers’ Service Card 
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AMPEX Instrumentation Tapes 
are premium quality magnetic tapes 
designed for analog recording 
by any of the basic techniques. 
Magnetic properties include high 
sensitivity, and a wide dynamic range 
with a stable output throughout 
the life of the tapes. Exceptionally 
smooth, hard surfaces provide 
cleaner operation with less oxide 
shed, offering greater reliability 
and reduced maintenance. These 
tapes are available in configurations 
for a wide variety of applications. 
They are offered on acetate or Mylar* 
backing films, in thicknesses of 0.6, 
1.0 and 1.5 mils, and in various 
widths and lengths. All are supplied 
on high-performance Ampex 
Precision Reels or on NAB-type 
reels. For application information 

write to Ampex of Canada Ltd., 
607 Commonwealth Bidg., 
Ottawa, Ontario [AMPEX | 


For further information mark No. 12 on Readers’ Service Card 
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| Electronic music—continued 


{to cause them to leave in droves! 

Another work, by Berio, was based on a passage from 
James Joyce’s “Ulysses” and did little but prove that in its 
present stage, electronic music shares with the more ex- 
treme forms of modern art and poetry the complexities and 
obscurities which puzzle the simple mind. But perhaps in 
time, some of these may be resolved into something more 
worthwhile and generally acceptable. As an after-dinner 
speaker once said, they are entering virgin fields, pregnant 
with possibilities! 

As electronic engineers, we shali watch their endeavors, 
perhaps with some concern, but with very great 
interest. END 


Power divider—continued 


The power divider may be adjusted so as to provide peak 
isolation at any frequency within the design frequency 
band; however, as illustrated in Figure 4, it is not always 
possible to obtain peak isolation at the same frequency from 
both output ports with the same adjustment. This is due 
to slight variations-of the junction properties from ideal 
operation. It is, however, possible to achieve isolations of 
the order of 30 db (only 0.1% of input power reaching 
unwanted port) over a bandwidth of about 10% of the 
centre frequency. 

Power division is illustrated graphically by the comple- 
mentary curves of Figure 5. These curves show the power 
level in each of the output ports as a function of slab 
position. 

Reflections into Port 4, which do not exceed 0.2% of 
the input power for frequencies between 2,700 and 3,000 
mc, increase to approximately 2% at 2,600 mc. For most 
purposes this amount of power may be neglected. 

Since all components of the system are capable of with- 
standing high peak power levels, the device is useful in 
applications involving such levels. As an example of power 
handling ability, no evidence of power breakdown was 
observed in the S-band unit at 500 kw peak power level. 


Applications 

As a power divider, this device is potentially useful in 
diversity systems where it is desired to be able to vary the 
power fed to two antennas which are separated in space, 
oriented in different directions, or which have different 
characteristics, e.g. orthogonal polarizations or different 
beamwidths. 

If a high-power dissipative load is connected to one of 
the output ports, the device is useful as a high-power at- 
tenuator in which the amount of power available from the 
remaining port is continuously variable. It has the ad- 
vantage that no power is dissipated in the moving parts 
of the system. 

Although the data presented here refer specifically to 
S-band, similar results should be obtainable in other micro- 
wave bands for which hybrid junctions are available. END 


REFERENCES 

1. W. L. Teeter and K. R. Bushore, “A Variable-Ratio 
Microwave Power Divider and Multiplexer,” Trans. I.R.E., 
vol. MTT-S, pp. 227-229; October, 1957. 

2. H. J. Riblet, “The Short-Slot Hybrid Junction,” Proc. 
I.R.E., vol. 40, pp. 180-184; February, 1952. 

3. G. L. Raglan, “Microwave Transmission Circuits,” 
McGraw-Hill Book Company, Inc., New York, New York, 
pp. 514-516; 1948. 


CANADIAN ELECTRONICS ENGINEERING NOVEMBER 1960 

















The AMPEX FR-100B is a high performance 
instrumentation magnetic tape recorder suitable for a wide variety of 
industrial and scientific applications. In manufacturing it is used extensively 
in both machine tool and process programming. In research it will record 
such diverse things as the thrust measurements of a jet engine, cosmic ray 
counts from a satellite, or vibration data developed in testing a 
new car body. This information can be recorded by direct techniques, on 
an FM carrier, by pulse duration modulation, or through NRZ 
digital techniques. It is capable of recording up to 14 analog or 16 digital 
tracks, operates at any of 6 standard speeds from 17% to 60 inches per 
second...can be modified for other speed combinations. And, depending on 


the system used, it will record from a direct current signal up to 100 
kilocycles, +3 db. The FR-100B will also reproduce tapes it has recorded, or 
those made on similar Ampex machines. |.R.|1.G. compatible at no extra 


cost. For complete information on this remarkable recorder write to 
Ampex of Canada Ltd., 607 Commonwealth Bidg., Ottawa, Ontario |AMPEX | 
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For your library 


Conference proceedings provide 
recent data on thermoelectricity 





Thermoelectricity 

Edited by Paul H. Egli; John Wiley 
& Sons, Inc., New York; 407 pp; 
$10.00. 

Reviewed by E, L. R. Webb, Senior 
Research Officer, Radio & Electrical 
Engineering Div., National Research 
Council, Ottawa. 


The complete title ‘“Thermoelec- 
tricity, including the Proceedings of the 
Conference on _ Thermoelectricity, 
sponsored by the Naval Research La- 
boratory, September 1958” together 
with the significant words “edited by” 
tells us at once that here is yet an- 
other in the current crop of books on 











EXCLUSIVE 
BEATTIE COLEMAN 


SLIP 


ENABLES 
OF F-SCOPE 
PHOTOGRAPHY! 


That's right, with this versatile direct view Beattie Coleman Oscillotron, you can 
detach the camera and record control settings . . . 


testing procedures. 


Look for these Beattie Coleman oscilloscope recording camera features: 
© camera mount easily attaches to scope bezel by means of the new light-sealed 


split clamp ring. 
@ no external support necessary. 


@ uses Polaroid Land Camera back with 1:0.9 adapter and 1:0.74 multi exposure 
adapter, with provision for up to ten exposures on a single frame. 
@ rugged construction and high quality design. 
include electric 
roll film, adapter for 3” 


@ accessories 
for sheet and 
closure plate. 


ALEX L. CLARK LTD. 


3751 BLOOR ST. W., TORONTO BE. 
Mail handy coupon for more information, or call your ALC representa- 
tive today. He’s as near as your phone and he'll be glad to help you. 


~-------------------- 
Please rush detailed product literature on Beattie Cole- 
man direct view oscillotron. 


A complete line |! 
of motion picture 
and television 


equipment 


Company 
Address 


takes the guess work out of 


actuator, adapters 
scope and 


shutter 


1-3303 








For further information mark No. 24 on Readers’ Service Card 
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thermoelectricity that are in reality 
collections of papers by a host of 
authors. 

The obvious advantages in publish- 
ing this kind of book are that it is 
easy, it helps speed up the dissemina- 
tion of ideas and aids people with 
limited library facilities to accumulate 
reference material. Unfortunately there 
are usually some disadvantages, espe- 
cially to the reader. In this case there 
are the inevitable discontinuities in 
style and points of view from chapter 
to chapter. There also tends to be 
some overlapping between chapters 
but this is not necessarily a bad thing 
in a new subject. 

So much has already been written 
in defense of both current rebirth of 
interest in thermoelectricity, both for 
the device applications, i.e. refrigera- 
tion and power generation, as well as 
for the opportunities it provides for 
exploring the basic properties of mat- 
ter, that little further need be said as 
to why the present book is timely and 
useful, which indeed it is. 

The book as a whole naturally con- 
forms with the theme of the Confer- 
ence, which was to provide guidance 
to the program supported by the U. S. 
Navy to develop the thermoelectric 
art. This is perhaps most evident in 
the transitional remarks between sec- 
tions and the final chapter written by 
the editor. 

The contributed chapters have been 
grouped under four sectional head- 
ings: 

I, Fundamental Concepts in Ther- 
moelectricity 

II. Basic Parameters in 

electricity 

II. Chemical and Physical 

erties of Materials at 
Temperatures 
IV. Measurement of 
Properties 
but the division between I and II ap- 
pears somewhat artificial being more 
one of degree rather than kind. To- 
gether these sections make up about 
40% of the book. 

The third, rather short, section pur- 
sues the all-important subject of mate- 
rial properties, which in the final ana- 
lysis form the basis for any practical 
application. Here considerable empha- 
sis is placed on high temperatures, 
which are mandatory for high over-all 
efficiency. 


Thermo- 


Prop- 
High 


Material 


The fourth, and longest, section is 
on measurements and again the em- 
phasis is on high temperatures. This 
section reflects the concern over the 
state of the art a few years ago when 
discovery was far outstripping tech- 
nique. In this connection it should be 
pointed out that the present volume is 
not the only publication that has re- 
sulted from the NRL program. For 
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almost two years now NRL has been 
issuing a series of very useful Status 
Reports on Thermoelectricity. 

In conclusion it may be said that 
the book will be a useful reference 
for established workers in thermo- 
electricity. It is not, nor was intended 
to be, a good introduction to the 
subject. 


Electric Circuit Theory 

F. A. Benson and D. Harrison; 
Edward Arnold (Publishers) Ltd. 
‘The Macmillan Co. of Canada Ltd., 
Toronto); 371 pp; $5.00 

Reviewed by H. C. Ratz, Computer 
and Control Systems Laboratory, Uni- 
versity of Saskatchewan, Saskatoon. 

Topics in both power and communi- 
cation circuit theory are covered in 
this undergraduate text. A first course 
in electricity and magnetism and ele- 
mentary calculus are assumed. This 
is an intermediate text emphasizing 
basic circuit theory as applied over a 
wide field. The treatment of individual 
topics, therefore, is introductory 
rather than detailed. 

The book begins with a short re- 
view of fundamental electrical quant- 
ities and the use of basic network 
theorems in dec circuits. This is fol- 
lowed by single phase and polyphase 
ac circuits. The use of complex num- 
bers to describe vectors and their 
application to ac circuits are fully de- 
veloped. Next comes the general prin- 
c.ples of ac network analysis with ad- 
ditional attention given to coupled 
circuits and transformers. The appli- 
cations in power networks are con- 
cluded with unbalanced three phase 
circuits and symmetrical components. 
A good introduction to transients is 
followed by two chapters on common 
vacuum tube and communication cir- 
cuits, 

Because of the wide field covered, 
the treatment is necessarily insufficient 
for the final years of an university 
Electrical Engineering Course. Rather 
than using such a broad introduction, 
some may prefer to cover basic por- 
tions more completely and postpone 
the advanced applications to the senior 
year. The authors have produced a 
and sufficiently well-written 
book to encourage self-study by cor- 
respondence or _ technical institute 
And answers are included 
with the problems at the end of each 


chapter. 


cancise 


students. 


Publishers’ new 
releases 


Physics of Semiconductors 


This is an English translation of the 
book written by A. F. loffe, director of 
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the Institute for Semiconductors of the 
U.S.S.R. Academy of Sciences. It is a 
general survey of the properties of solid 
electrolytes, metals and electronic semi- 
conductors, followed by an outline of 
the quantum theory of semiconductors. 
Cleaver-Hume Press Ltd., 31 Wright's 
Lane, Kensington, London W8; about 
$8.75. 


Soviet Instruments and 
Scientific Apparatus 

Edited by C. W. Hanson, research di- 
rector, ASLIB. This book provides de- 
scriptions with illustrations of around 190 
instruments ranging from process control 
instruments to nucleonic apparatus; trans- 
lated from recent Russian publications. 


Cleaver-Hume Press Ltd., 31 Wright's 
Lane, Kensington, London W8; about 
$5.75. 


Advances in Vacuum Science 
and Technology 

Proceedings of the First International 
Congress on Vacuum _ Techniques, 
Namur, Belgium; edited by Prof. E. 
Thomas. One hundred and fifty-six 
papers have been reproduced in two 
volumes. Vol. 1 is Fundamental Prob- 
lems in Vacuum Techniques and Vol 2 
is Vacuum Systems Applications in Vari- 
ous Sciences and Techniques. Pergamon 
Press, Inc., 122 East 55 Street, New 
York 22, N.Y.; Vol. 1, 508 pages; Vol. 
2, 376 pages; $30.00 per set. 











NEW SELECTIVE VOLTMETER 
TUNES FROM 10 Kc to 14 Mc 


The new Wandel and Goltermann Model TFPM43 


selective voltmeter measures levels from —88 to 


+ 20 DBM full scale. 


Lowest measureable level is 2 microvolts through the 14 Mc tuning 
range with 0.3 DB accuracy. Selectivity is switchable, either +300 
cycles or +2000 cycles. Rejection at 3 Ke and 9 Kc respectively from 
tuned frequency is 60 DB. Frequency accuracy is 0.2%; fine tuning 
+15 Ke is included for high resolution, 


This instrument is used not only as a highly sensitive voltmeter, but 
also as a wave or distortion analyzer for complex waveforms. In 
particular this meter is useful for measurements on carrier systems to 
check levels on individual channels of an operating system. 


Automatic frequency tracking is obtained when used with mating 
carrier level signal generator model TFPM43. 


Manufactured by 


WANDEL & GOLTERMANN 


Reutlingen, West Germany 


: ' ; . . 
Demonstration units now in stock at R-O-R 


OR 


R-O-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 


For further information mark No. 47 on Readers’ Service Card 
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New components—cont. 





ANS or" 


Crystal resistors 118 


Crystal mounts and mixers can be 
checked and standardiz2d independently 
of crystal impedance with these crystal 
type resistors. The resistors, on 1N21 or 
IN23 crystal bodies, are supplied in any 
resistance value from 25 to 400 ohms 
with standard 2% or 5% tolerance 
Power rating is | watt average at 100 C. 

Filmohm Corp., New York, N.Y. 


Adjustable selector 
switch 119 
Industrial Timer Corp. series SS ad- 
justable 12 position rotary selector switch 
had been designed for rapid program 
changes. Each load circuit is adjustable 
through 1 to 12 on-off positions. 1 to 
20 load circuits are available as standard 
equipment with 10 amp contact rating for 





each circuit. Circuit adjustment is quick- 

‘a ss ly accomplished by inserting removable 

Prodelin Research is cam segments in one to twelve available 
locations. 

A. C. Simmonds & Sons Ltd., Toronto. 


D ED : CAT E D Varactor diodes 120 


Microwave Associates type MA-4297 

: : : silicon mesa varactor diodes with 120 

. .. to a single purpose — relentless searching into unexplored areas of Ge cutoff frequency are housed in her- 
the art to provide improved antenna and transmission line products... metically sealed reversible-polarity cart- 
satisfying more demanding needs imposed by continuing new develop- ridges with outline dimensions similar to 
ments in compatible fields. MA-450 series varactor diodes. Shunt 
: F : -apacitance is of the order of 0.4 pf 
Constant field surveillance of product performance, in operation i approximate series lead + casa 
around the world under all types of environmental stress, has gained for is 2 nh. Low capacitance MA-4297 var- 
the Prodelin team an industry-wide reputation which we are proud to actors used in 5500 Mc nondegenerate 
uphold. parametric amplifier equipped receivers 
Fifteen years of pioneering by Prodelin have resulted in substantial are reported to have achieved stable 
contributions in modern systems of microwave, broadcast, mobile, and over-all receiver noise figures of 2.2 db 


high frequency services for + 10 Mc bandwidth. Stable over-all 
: receiver noise figure of under 1.8 db is 


; , — reported for 3000 Mc radar receivers 
Send for literature k 2 J - ce 
oh ae Manufacturers of the World’s Finest using nondegenerate parametric amplifiers 
Catalog 598 » ‘ : ‘ > 
2-Wey Mobile Antennas with + 10 Mc bandwidth at the 3 db 
iain ceil point. In both cases, single sideband 
atalog ° . . ° . 
Microwave Parabolic Antennas values are cited and ferrite circulator in- 
and Accessories sertion losses are included. 
Catalog 595 E. G. Lomas, Ottawa. 
Rigid ‘*800"’ Coaxial 
Transmission Lines 
Controlled 


i " Catalog 591 . 
Sir O-line semi-flexible Coaxial Cable rectifier 121 


KE b: Miniature Thyrode silicon controlled 
° ' R us: ature hyrode silicon controlled 
= Sri OLE connectors NY, NEW JERSEY | rectifiers weighing as little as 1/10 oz. 

are capable of directly replacing mech- 


Prodelin Inc., 307 Bergen Ave., Kearny, N. J., U.S.A. © WYman 1-8600 anical relays where load currents of 1 
ampere are required. Designated types 


For further information mark No. 45 on Readers’ Service Card 
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XIRC2 through X1IRC20, these seven 
new units have peak reverse voltage rat- 
ings of 20, 30, 50, 70, 100 and 200 volts. 
The low operating current range of these 
thyratron-like devices enable them to per- 
form efficient power switching on such 
applications as computer circuitry, tem- 
perature control, etc. 

Douglas Randall (Canada) Ltd., Scar- 
borough, Ont. 


400-position _ 
rotary switches 122 
Removable wafer rotary switches types 
RSG-40 and RSG-30 handle up to 400 
positions single pole; type RSG-21 han- 
dles up to 100 positions. Types RSG-40 
and RSG-30 are also available with 2 
poles, 200 positions. Switching is trans- 
ferred from 1 wafer to the next through 


a Geneva gear control unit and its as- 
sociated control wafer. Any wafer may 
be lifted out instantly without unsolder- 
ing or disassembling for fast, simple 
cleaning or replacement. 

Chicago Dynamic Industries, Inc., Chi- 
cago. 


3-pin transistor 
holder’ 123 
Designed to eliminate holding failures 
of transistors undergoing shock, vibra- 
tion and environmental tests, these trans- 
istor holders employ a spring loaded col- 
let locking mechanism for positive, elec- 
trical conductivity regardless of the test 
their use in equipment designed for aging, 
reliability testing, and automatic checkout 
of transistors. 


Jupiter Electronics, Inc., New York, 


N.Y 
(Continued on page 64) 


Most Versatile Rectifiers Known! 


NEW! Sarkes Tarzian 


Modular Silicon Rectifiers 


100 to 600 PiV 500 to 1000 MA 


Compact...Rugged...Low Cost... Easy to Assemble 

Modular Silicon Rectifiers can be used individually—as open 
bridges—or in a variety of circuit combinations, and are designed 
for printed circuits on terminal strips. Units are enclosed in 
epoxy-filled phenolic housing and their .032” diameter copper wire 
leads are silver-plated. 


S-5536 thru S-S541 Primarily for use as voltage doubler 


or center tap. 


S. T. CODE UNITS INDIVIDUAL DIODE 
NUMBER CURRENT RATING 


S-5536 500 MA. 
S-5537 500 MA. 
$-5538 500 MA. 
S-5539 500 MA. 
S-5540 500 MA. 
$-5541 500 MA. 


























Vi MitteMe For connection into 3 phase half wave, 


or 2 modules into 3 or 6 phase connection. 


NUMBER CURRENT RATING 





| | | S. T. CODE UNITS INDIVIDUAL DIODE 











S-5544 500 MA. 
S-5545 500 MA. 
S-5546 500 MA. 


— 











S-5548 500 MA. 
S-5549 500 MA. 





S SS 
| | | $-5547 500 MA. 


S-5462 thru S-5465 Be open bridge for magnetic 


amplifiers or connected into bridge. Also as half wave 
sections—individual, series, or parallel. 


S.T. CODE | UNITS INDIVIDUAL DIODE BRIDGE CIRCUIT 
NUMBER CURRENT RATING CURRENT RATING 











S-5462 500 MA. 1000 MA 








HU 
or $ 5463 500 MA.) 1000 MA 


S-5465 500 MA. 1000 MA. 
S-5466 500 MA. 1000 MA. 
S-5467 500 MA. 1000 MA. 














For additional information on these three basic 
styles of modular silicon rectifiers, write Section 5555-H. 
Sarkes Tarzian is a leading producer of semiconductor devices in 
production quantities, including silicon power rectifiers, silicon 
tube replacement rectifiers, and selenium rectifiers. 


SARKES TARZIAN, INC. 


World’s Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Equipment e Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices 


SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA 
in Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, inc., New York 


For further information mark No. 50 on Readers’ Service Card 
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CAMESA News 





This bulletin has been prepared for 
CEE by the Director, the Electron 
Devices Division, and the Specifica- 
tions Division, Canadian Military 
Electronics Standards Agency. 


50:| >» To expedite the approval of Cana- 
Output to dian military parts and materials by 
Null Ratio the U.S. Armed Forces and thereby 
remove technical barriers to the pro- 
curement of Canadian parts in the 
United States, CAMESA has estab- 
lished a separate section whose sole 
function will be to operate under the 
U.S.-Canada reciprocal approval 
agreement of July 1960. Canadian 
parts manufacturers are urged to ap- 
ply to CAMESA for U. S. recognition 
of their qualifications under MIL 


ANOTHER PREGISION | electronic parts specifications and if 
} such approvals do not exist, to apply 

to CAMESA for the establishment 

Canadian-made 


of qualification of 
BY MUIRFEAD parts. See article by A. P. Harris on 
page 32. 


> Qualification of Canadian products 

by the U.S. Military Services this 

month includes the qualification of 42 

types of wire and cable under three 

military specifications. These quali- 
SIZE 11 SERVOMOTOR - TACHOMETER GENERATOR fications are granted by the U. S. 
Navy and the U.S. Air Force, to 
whom CAMESA applied on behalf of 
the manufacturer. 





This latest addition to the Muirhead range of servo 
components, has an output at 1000 rev/min to 
fundamental null ratio exceeding 50:1, thus makin > The general specification for Semi- 
; g : g conductor Devices MIL-S-19500B has 
it first choice for use in high performance servos. now been issued together with the 
J. S. Preferred and Guidance List of 
Other parameters are as follows: see | ' 
P - Transistors MIL-STD-701A. MIL-S- 
19500B replaces MIL-T-19500 which 
Mot : 
_ Generator only covered transistors. 
Stall Torque 0.63 oz. in Output Voltage 0.6V/1000 rpm oe : q : ; : 
No Load Speed 5600 rev/min | Fundamental Null 12mV > The Canadian Guidance List of 
Input Power 3.5 watts Total Null 19mV pam has also been given wide 
Time Constant 0.017 sec Phase Shift 6 degrees — agen ro The as Ce eae 
- are aValiz 4 “ = 
Overall Length 2.265 ins . Weight oie ument are available upon request. 
p> A revised specification for Wave- 
guide Assemblies, Flexible, Twistable 
and Nontwistable, MIL-W-287B, is 
in the final draft stage. In contrast to 
MIL-W-287A which only covers ‘X’ 
Band waveguide, the new specification 


will cover 10 sizes from ‘L’ Band 
through ‘K’ Band: Additional flexing 
‘ test 


requirements and a_ vibration 


Precision Electrical Instruments an 
> A new specification for Adapters, 
MUIRHEAD INSTRUMENTS LIMITED, Coaxial-to-Waveguide is in the final 
draft stage. This covers series N con- 


STRATFORD, ONTARIO, CANADA aaetees 36 ieke oak © ‘al 
-ctors, 8 Oaxla a Y8 COaxla 
Telephones: 3717 & 3718 line-to-waveguide adapters. 


Order one for your prototype now 


Full data sheet available 





| > Specification MIL-R-19365C cover- 
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ing adjustable wirewound power re- 
sistors has recently been issued. The 
resistance range is 1 to 15,000 ohms 
with a tolerance of +5%, and cur- 
rent ratings from 11 to 210 watts. 


> Specification JAN-R-29 has been 
superseded by specification MIL-R- 
29A, covering external fixed meter 
multiplier resistors. Deposited carbon 
elements in accordance with specifica- 
tions MIL-R-10509, or wirewound 
elements may now be used. 


> Specification MIL-F-18327A cover- 
ing high-pass, low-pass, band-pass, 
band-suppression and dual-function- 
ing filters has recently been issued. 
This specification is similar to speci- 
fication MIL-T-27A covering trans- 
formers and inductors, and uses the 
same case sizes. 


» Specification MIL-D-24A, covering 
dynamotors, has been superseded by 
specification MIL-D-24B. New re- 
quirements covering wax-coated ca- 
pacitors, commutation, armature, co- 
rona discharge and sealevel life have 
been added. 


>» Specification MIL-A-27434A cov- 
ering radio frequency coaxial connec- 
tor adapters has recently been issued. 


ery 


ALL Dicits 
CAN BE 
READ FROM 
ANY ANGLE 


DIGITAL 
READOUT 


featuring 
ONE-PLANE PRESENTATION 
Series 10000 


Over 1000 
firms throughout 
the world in just a 
few years prove 
unprecedented 
acceptance of 
IEE digital 
readouts. 


PRICE 
COMPLETE 


18” 


QUANTITY PRICES 
ON REQUEST 


Binary-To-Decimal WRITE TODAY FOR 
Decoders Available. compLete SPECIFICATIONS 


Representatives in principal cities 


5528 Vineland Avenue _ 


For further information mark No. 35 
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The specification requirements are for 
weatherproof adapters having a nom- 
inal impedance of 50 ohms, designed 
for use between the various radio fre- 
quency connector series. 


> Revised specification sheets MIL-C- 
17/16A, /17A, /40A and /45A cov- 
ering radio frequency cables have 
recently been issued. Also, in connec- 
tion with specification MIL-C-17C, 
Preferred Parts List PL-C-17C has 
been issued. 


Defence contracts 





Unclassified electronics contracts for 
$10,000 or more have been awarded to 
the following Canadian firms by the De- 
partment of Defense Production. A fig- 
ure in parentheses indicates the number 
of contracts, the amount being the total 
value. 


September 1-15, 1960 

> Canadian Westinghouse Co. Ltd., Ot- 
tawa, repair and overhaul of radar equip- 
ment, $140,521. 

> Computing Devices of Canada Ltd., 
Ottawa, technical representative, $13,051; 
equipment, $13,793. 

> E.M.I.-Cossor Electronics Ltd., Dart- 
mouth, N.S., development contract, $27,- 
960. 

> Fieid Aviation Co. Ltd., Malton, Ont.., 
telecommunication benches, $17,813. 

> Marsland Precision Equipment Ltd., 
Waterloo, Ont., sonar equipment, $79,- 
230. 

> Mel Sales Ltd., Toronto, radar test sets, 
$43,450. 

> Siivercel of Canada Ltd., Toronto, bat- 
teries, $69,500. 


Scptember 16-30, 1960 


> Alpha Aracon Radio Co. Ltd., Downs 
view, Ont., telephone equipment, $18,815 
> Canadian Aviation Electronics Ltd., 
Montreal, modification of operational 
flight and tactics trainers, $53,005 

> Canadian Aviation Electronics Ltd., 
Winnipeg, installation of telecommunica 
tions facilities, $12,952. 

> Canadian General Electric Co. Ltd., 
Toronto, components for bombing com- 
puters, $609,000; components for missile 
launching computers, $137,000 

> Canadian Marconi Co., Toronto, tubes, 
$28,154. 

> Canadian Westinghouse Co. Ltd., Ot- 
tawa, tubes, $162,998. 

> Computing Devices of Canada Ltd., 
Ottawa, equipment, $44,162. 

> Muirhead Instruments Ltd., Stratford, 
Ont., spares, $46,958. 

> National Telecommunication Supply 
Ltd., Ottawa, installation of radio trans- 
mitters, $12,685. 

> Northern Electric Co. Ltd., Belleville, 
Ont., radar equipment, $473,026; elec- 
tronic equipment, $48,859. 

> Northern Electric Co. Ltd., Ottawa, 
test equipment, $330,718. 

> Radionics Ltd., Montreal, equipment, 
$25,150. 
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Centralab 


5 watt rating, 2 watt size 


Wirewound 
Variable Resistors 


ACTUAL SIZE 


WN SERIES 
SHORT SHAFT 


WwW SERIES 
LONG SHAFT 


available from your 
industrial distributor 


IN QUANTITY 


at factory prices 


The name of your local 
CENTRALAEB distributor 


Will be send 0 you 
_ WAGE 


hes Ge oe et 
In addition to these wirewounds, your 
CENTRALAB distributor stocks the full 
line of CENTRALAB composition vari- 
able resistors, including standard '' ,” 
diameter plain, single and dual tapped, 
switch type and Snap-tite* plastic 
shaft units . . . miniature and sub- 
miniature units as well 

Also stocked are full inventories of 
CENTRALAB switches and ceramic cap- 
as listed in Catalog 31. Ask 
your distributor for a free copy or 


acitors 


write us directly PT 


“A IN 
P.O. BOX 400, AJAX, ONTARIO 
For further information mark No. 23 





“Telephone Quality” 
Stromberg-Carlson 


RELAYS 


...to meet your 
electromechanical 
switching needs 


These are the very same _ twin- 
contact relays proven outstanding- 
ly successful through many years 
of precise, exacting operation in the 
telephone industry. 

The following regular types are 
representative of our complete line: 


Type A: a general-purpose relay 
with up to 20 Form “A” spring 
combinations. 

Type B: a gang-type relay with up 
to 60 Form “A” spring combina- 
tions. 

Type BB: accommodates up to 100 
Form “A” spring combinations. 


Type C: two relays on the same 
frame. A must where space is at a 
premium. 


Type E: same characteristics as the 
Type A, plus universal mounting 
arrangement. Interchangeable with 
many other makes. 

Types A, B and E are available 
in high-voltage models (insulation 
withstands 1500 volts A.C.) for test 
equipment and other high-voltage 
applications. 
¥ LIKE MORE DETAILS? Clip this coupon, 

attach to your letterhead bearing your 

signature and mail to address below. 

We'll send you ourcomplete relay catalog. 

Exclusive Canadian Representatives. 


HACKBUSCH ELECTRONICS 
LIMITED 
23 Primrose Ave., Toronto 4 


5 ans 
ey 
- a division of General Dynamics Corporation 


For further information mark No. 29 





| New instruments—cont. | 


Automatic level 124 
Compact Talyvel automatic level in- 
dicates deviations from level on a large 
centre-zero meter scale. Sensitivity can 
be varied from | to 20 seconds. 
Engis Equipment Co., Chicago. 


> 


Magnetic tape 
tester 

A tester introduced by Potter Instru- 
ment Co. detects magnetic tape defects 
as small as one bit length at speeds up 
to 150 ips and packing densities as high 
as 1500 bits per inch. Faults are indicat- 
ed by a pilot lamp on each channel and 
| the tape transport stops on the fault, 
| which is accessible for inspection and 
| repair. The tester, known as model 3320, 
is composed of a tape transport, manual 
| pushbutton control unit, dual record- 
| playback head, record-playback ampli- 
fiers, logic chassis with fault detector 
plug-in cards and space for up to 16 
channels. Two combinations of tape 
speed and packing density can be 
selected. 

Instronics Ltd., Stittsville, Ont. 


| 
| 
| 
| 


Portable sound 

level meter 126 
Completely transistorized and battery- 

operated, the new Miniphon sound level 

meters weigh only 15 ounces and 

measure 5x 3% x 1% inches. Model B 


has ranges from 40 to 125 acoustic db, 
contains standard weighting networks 
and can be used as a vibration indicator. 
Model A has a single range of 70 to 95 
db and is designed for such applications 
as traffic: noise studies. 
R-O-R_ Associates 
Ont. 


Ltd., Don Mills, 


Direct reading 
blood pH meter 127 
Electronic Instruments, Ltd. direct 
reading meter type 48A has been design- 
ed solely for the measurement of blood 
pH, or its acidity and alkalinity limits. 
It utilizes a Vibron component which is 
a dynamic capacitor modulator used in 
measuring minute voltage changes. 


Blood pH changes usually are of the 
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**DRESSES-UP"’ your panels, switch- 
boards, other products. 


[66 
K panel meters 


MODERN DESIGN 
IMPROVES 

END PRODUCT 
APPEARANCE 


Now, General Electric’s BIG LOOK 
panel meter styling can help im- 
prove the appearance of your 
switchboards, panels and _ other 
equipment. BIG LOOK sstyling is 
the result of careful planning, de- 
velopment and field testing. It 
represents more than 28 years of 
General Electric leadership in crea- 
tive panel meter design. 

Now, BIG LOOK panel meters 
are available in your choice of seven 
attractive color windows to comple- 
ment the appearance of your 
products or equipment. 

For the complete AC and DC 
BIG LOOK panel meter story just 
contact your nearest C-G-E Sales 
Office, or distributor. 


INDUSTRIAL PRODUCTS DEPARTMENT 
CANADIAN GENERAL ELECTRIC 


COMPANY LIMITED 
448W-260 


For further information mark No. 20 
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CANNON 


makes 


PLUGS 


for every purpose! 
the 
CANNON “CRIMPEE” 


solderless U.H.F. coaxial plug 


This inexpensive plug may be 
used in mobile communications 
equipment, ham radio sets, tele- 
vision master antenna sets, and 
other equipment. It 
sembled in minutes, without sol- 
dering, with the aid of a specially 
designed crimping tool. It is read- 
ily interchangeable with Military 
PL-259 plugs, mates with the 
SO-239 receptacle and is avail- 
able for five cable sizes: RG-8/U, 
9/U, 11/U, 58/U, and 59/U. 
Write today for bulletin T-180A. 


throughout the 
Plugs are 


In Canada and 
free world, Cannon 
answering the specialized 
lems of industry and defence. 


= 


z. 


CANNON ELECTRIC CANADA 
Limited 
160 Bartley Drive, Toronto 16, Ont. 


MONTREAL, Montreal Airport, 
Dorval, P.Q. 


OTTAWA, 1168 Edgeland Place 
6004 
For further information mark No. 22 
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can be as- | 


prob- | 


order of +0.005 pH within the range of 
7.2 to 7.6 pH. Each division of the 6.6 
to 8.0 pH scale represents only 0.01 pH, 
thus readings are possible to +0.005 pH. 
Zero stability of the type 48A is better 
than +0.005 pH in twelve hours. The 
meter has provision for checking 
electrodes in a buffer solution of 9.1 pH, 
so that any change in linearity in the 
glass electrodes can be observed and 
corrected. 
Measurement 
prior, Ont. 


Engineering Ltd., Arn- 


Direct reading vacuum 
tube voltmeter 128 


Ballantine Laboratories model 300G 
direct reading vtvm offers 1% accuracy at 
all points on the meter scale over the 
frequency range of 20 cps to 20,000 
cps, and the voltage range of 1 millivolt 
to 250 volts. Model 300G comprises a 
high impedance attenuator followed by a 
feedback stabilized amplifier which feeds 
an average responding rectifier-meter cir- 
cuit. 

Complete voltage range is | 
to 1,000 volts rms in 6 decade ranges 
of 0.01, 0.1, 1, 10, 100 and 1,000. Fre- 
quency range is 10 to 250,00 cps. 

Bayly Engineering Ltd., Ajax, Ont 


Level recorder 129 


Bruel & Kjaer level recorder type 2305 
has been designed to enable accurate re- 
cording of signal levels in the frequency 
range 10 cps to 200,000 cps. Typical 


millivolt 


applications are the recording of fre- 
quency response characteristics, reverbe- 
ration decay curves, noise and vibration 
levels and spectrograms. Recordings can 
be made by means of ink either on lined 
or frequency calibrated paper, or by 
means of sapphire stylus writing on wax 
coated paper. 

R-O-R_ Associates 
Ont. 


Ltd.. Don Mills, 


(Continued on page 66) 
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COMPLETE PENCIL 
SOLDERING IRONS 


NO. 8000 
HOLDER 


@ low Cost 


@ Protects operator 
against iron burns 


@ Protects iron 


against breakage 





500 STANDARD SERIES 


a= 


NO. 536 


PYRAMID TIP 
23% watts. 700 degrees Tip Tem 
peroture. Net wt. % oz. eo. *” rd 


es 


NO. 539 


CHISEL TIP 
23% wots. 700 degrees Tip Tem- 
peroture. Net wt. 4 oz. eo. %” rd 


1200 HI-HEAT SERIES 


a__ => 


NO. 1236 


HI-HEAT PYRAMID TIP 
37% watts. 800 degrees Tip Tem 
peroture. Net. wt. 1 oz. eo. 4” rd 


~<a ——< 


NO. 1239 


HI-HEAT CHISEL TIP 
37% wotts. 800 degrees Tip Tem 
perature. Net wt. 1 oz. eo. %” rd 





HEATING UNITS 





THREADED 


and TIPLETS 


a_}= 


NO. 535 


STANDARD THREADED UNIT 
23% wots. 650° Tip Temperature 
Net. wt. & oF. eo d 


@_ b= 


NO. 1235 


HI-HEAT THREADED UNIT 
17% wotts. 750° Tip Temperoture 


SOLDERING PENCK 


For vse with ell 
Unger Tips. 47% 
wotts—Net wt. 3 of 





Net wt. 1 o2. eo. ts” rd 


TIPLETS ELKALOY 
as 
NO. 331 TrLET 


—_— 


NO. 4035 NO. 332 PENCH TimLET 


SUPER HI-HEAT THREADED UNIT 


HANDLE WITH CORD 





ELKALOY PENCHL 
© 


ELKALOY OFFSET 


47% wotts. 850" Tip Tempercture. GD ELKALOY CHISEL 
wLET 


NO. 333 * 


Net wt. 1 o2. eo. %” rd 


ELECTRIC TOOL CO. OF CANADA 
44 DANFORTH ROAD, SCARBOROUGH, ONT 
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New equipment—cont. 





for MINIATURE and 
SUBMINIATURE PRODUCTION SOLDERING JOBS — 


Data transmission 
equipment 


Comex communications equipment 
designed by the Crosley Division of 
Avco Corp., can be used to send data 
over standard telephone circuits. Each 
Comex unit consists of a two-speed mag- 
netic tape recorder capable of recording 
the output of a standard teletypewriter on 
magnetic tape at normal speeds of 60- 
100 words per minute. The tape is then 
run at ten times the slow speed to trans- 
mit the information over a_ standard 
telephone (voice channel) circuit. At the 
receiving end, the message is recorded at 
high speed, then fed into a teletypewriter 


130 


the NEW, American Beauty 
BANTAM ‘‘X”’ series 





yy" TIP 


Designed with 50 watt input, these fine Shown below are other 


soldering irons will give greater productiv- 
ity and do industry’s most exacting solder- 
ing jobs easier, faster, better. SLOTTED 
STAINLESS STEEL CASINGS MAKE fT 
THE HANDLES REALLY COOL, ending E 
operator complaints. There’s no waiting 

or fumbling with these light, flexible tools 

—they’re always ready. American Beauty 

soldering irons are known the world over 

for their dependability, durability and 

efficiency. Learn more about these fine 

soldering tools today. 


shapes and tip-size irons 
available in the BANTAM 
"X" series. 





r RED CONNE 
Yq" OU Cant peat A SOLOF Tow 


TIP WRITE FOR DESCRIPTIVE CATALOG SHEET, FORM NO. 222 





at slow speed for print-out. Comex has 
been developed to be compatible with 
American Telephone and _ Telegraph 
Company's service for transmission of 
teletypewritet and over 
long distance telephone lines. It can be 
with presently installed teletype- 
writers and is designed for connection 
through the Bell Dataphone unit to 
adaptability to any installation 
calling for wire service. 
Moffats Ltd., Weston, Ont. 


For further information mark No. 11 on Readers’ Service Card 


data 


messages 


used 


announces a FIRST in 
medium power resistors 
manufactured in Canada 


insure 


Compressor-limiter 
amplifier 131 


Westrex amplifier model RA-1593-A 


Do you require a resistor which can give you 
] 


Higher values than wire-wound types of a 
similar size? 


(Values from 10" to 68,000- 

Unequalled performance for withstanding over- 
load surges unobtainable in wire-wound 
resistors? 

Extremely rugged and durable properties? 
Low cost with great reliability? 

Sizes of 4, 6, 8 and 10 watts? 

Standard tolerance of + 5%? 

Non-inductive up to frequencies of 10 mc/s 


The Welwyn F Series power resistors are com- 
posed of a metal oxide element, bonded to a 


porcelain rod at red heat 


This process results in 


a resistor which is extremely rugged, both elec- 
trically and mechanically 

The durable coating which is applied is intended 
to provide an insulating cover rather than to pro- 
tect the element which in itself is highly resistant 
to mechanical damage and effects of moisture. 
Comprehensive tests have proved that operating 
these resistors under the most arduous conditions 
will not cause failure 


For 


further information write for data sheet 


W-1014. 


1255 BRYDGES STREET 


For further information mark No. 


WELWYN CANADA LIMITED 
LONDON, CANADA 


K2259 , 
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and control unit model RA-1594-A form 
a compressor-limiter amplifier for general 
audio-frequency use. The system has been 
designed for use where the amplitude of 
the original signal is greater than the 
useful range of the recording or broad- 
casting equipment 


Tele-Radio Systems Ltd., Toronto 


Audio tape 
recorder 


Specialist 


132 


900 tape recorder is a 4- 
track, stereophonic playback type with 
an “add-a-track” feature. It will play all 
stacked or inline tapes, staggered tapes, 
and the new 4 track tapes. The add-a- 
track feature makes it possible to record 
a master track, they play back the master 
through earphones while simultaneously 
recording on an additional track. The 
additional track then contains the com- 
posite recording from the master pilus 
added sound, leaving the master track un- 
changed. 

Bell & Howell Canada Ltd., Toronto. 
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Fatigue machine 133 

Budd combination fatigue testing 
machine model LAZ-1 provides for static 
or dynamic testing on a selective basis; 


creep or fatigue work may be accom- 
plished with either of the machine’s two 
sections: the static unit (LAZ-1S), the 
dynamic unit (LAZ-1D), or both. The 
units may be removed and assembled in 
combination for direct use on structures 
too large or complex to be tested in the 
machine itself. 

Tatnall Measuring & Nuclear Systems 
Ltd., Toronto. 


Variable frequency 

power source 134 
Krohn-Hite model LDS-1500 50-watt 

variable frequency power source enables 


users of ac voltmeters, ac ammeters and 
digital meters to calibrate their own in- 
struments. Amplitude stability is better 
than 0.01%; harmonic distortion is only 
0.1%. It is continuously variable up to 
1500 volts, up to 12 amps, at any fre- 
quency between 20 and 20,000 cps. 
MEL Sales Ltd., Toronto. 


Circuit board drilling 
machine 

Nawide model 151 printed 
board drilling machine can drill more 
than 64,000 burr-free holes per 8-hour 
shift. Accuracy of hole spacing permits 
0.004 inch wall thickness. Circuit boards 
can be drilled individually or simultane- 
ously in stacks up to 5 boards. Drill 
capacity is 0.020 in. x 0.250 in. dia- 
meter. Spindle travel is 14% in. Throat 
depth is 10 in.; drill thrust is 0 to 400 Ib. 

Hope Machinery Co. Ltd., Toronto 


135 


circuit 


Communications 
switchboard 136 
An automatic internal communications 
switchboard, called the Telematic switch- 
board, can be expanded by plugging in 
additional assemblies as needed. By 
means of plug-in relay sets and plug-in 
connecting cables, it can be assembled 
to provide any number of stations up to 
240 and as many as 32 links. Also, the 
number of stations in any installation can 
be increased by about 20 to 25% by add- 
ing selective ring common talk stations 


The system comprises a basic 60 line 8 


link switchboard and power supply, ex 
tension frames, and group 
frames 

Dictograph 
N.Y. 


selector 


Products Inc., Jamaica, 


Data transmission 
equipment 137 

Digitronics Dial-o-verter system was 
created to function with the Bell Tele- 
phone System Data-Phone 200. It makes 
possible the transmission and receipt of 
volumes of data, to and from many re 
mote locations at a speed of 150 charac 
ters per second over regular telephone 
lines. It can read or write via punched 
paper tape, punched cards or magnetic 
tape, and can transmit in one medium 
and have it received in another. The sys- 
tem refuses to send data unless the trans 
mission line is acceptable, and will per 
mit unattended operation 

Digitronics Corp., Albertson, 
land, N.Y 


Long Is 








Please notify us 


address. 





MOVING? 


immediately 


when moving from your present 


By so doing you will continue to 
receive your copy of CANADIAN 
ELECTRONICS ENGINEERING 


each month without interruption. 


tery power 
battery. 














CANADA’S STANDARD 


Pylon static converters Type CX-48, connected 
as main and automatic standby generators, pro- 
vide a dependable source of 24V and 130V bat- 
at locations 
Capacity may be built up as required. 
Fully warranted. 


IMMEDIATE SHIPMENT FROM STOCK 


Write for information on Pylon static converters 
and 60 c/s inverters for communications service. 


equipped with 48V 


wiht 
eS 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Com munic ations 


Systems and Equipment 


161 CLEMENT ST., VILLE LA SALLE, MONTREAL 32, QUE. 
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TWENTY 3 
MILLION 


snap-actions—yet ‘ 


no bigger than a paper clip! 


iz. * 


TYPE 11 SNAP-ACTION SWITCH 


This new Licon precision snap-action switch design 
eliminates dead break and provides much greater 
overload capacity. Constructed to military and in- 
dustrial standards, it can be obtained in a wide 
differential movement range from .008 to .030. 
Licon Type Il, a high electrical capacity snap- 
action switch, is extremely compact... perfect for 
use where size and dependability are important. 
Meets MIL S-6743 specifications. Write for Bulletin. 


RG Exclusive Sales Agents 
CONSTELLATION 


SWITCHES AND CONTROLS COMPONENTS LTD. 
DIVISION OF 
CANADA ILLINOIS TOOLS LTD. 
67 Scarsdale Rd 


17041 Omega Piace 
St. Genevieve, Montreal 


Don Mills, Ontario ure 


For further information mark No. 19 on Readers’ Service Card 


Hawker Siddeley Aviation 


LIMITED 


* ENGLAND * 


AIRCRAFT GUIDANCE 


AND . 


GYRO SYSTEMS 


Hawker Aircraft Limited, England, require a Senior Enginee 
experienced in both the practical and the theoretical aspects 
of aircraft navigation to join a team engaged in developing 
Weapon Systems for the Hawker P.1127 V/STOL low altitude 
strike aircraft 


A background of experience with gyro techniques is essential 


and a knowledge of airborne electronics and fire control sys 


tems would be highly desirable 


Applicants for this senior position which carries Hawker 
Siddeley Superannuation are asked to indicate the salary 
expected and availability for employment If necessary inter- 
views may be arranged in this country but detdiled applica 


tions should be sent in the first instance to 


MR. R. L. CHITTY, PERSONNEL SUPERVISOR 


HAWKER AIRCRAFT LIMITED 


RICHMOND ROAD, KINGSTON-UPON-THAMES, SURREY, ENGLAND 


136 Tower Drive, Toronto 


ce ee ee ee ee ee ee ee ee ee ee 


4 s 


NEW WAY 
to improve 
circuit 

stability 


actual size 


oD ap 2? G2 a= aw as ee ow om an as a a 


~ 


4 
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Now, CAMBION® ceramic coil forms, with internal 
Perma-Torg® provide increased stability and decreased 
chance of oscillation in high gain IF strips. (Perma-Torg 
tensioning device allows locking of tuning cores while still 
tunable.) By providing a direct path to ground, the internal 
Perma-Torq coil form materially reduces the possibility of 
stray intermodulation. 

Ideal for IF strips and RF stages, these new, space-saving 
coil forms are available in sizes 1-7/32” and 1-11 '16”. For your 
production and prototype requirements count on the reliability 
of quality CAMBION components. Write Cambridge 
Thermionic Corporation of Canada, Ltd., 2425 Grand Blvd., 
Montreal 28, P.Q., for full details on these and other products 
in the wide line of 


(GAMIBIONT 


The guaranteed electronic components 
For further information mark No. 18 on Readers’ Service Card 


OHMITE 


INDUSTRY-PREFERRED COMPONENTS 


ALL FIVE 
MIL Tantalum Foil 
Capacitor Sizes in Stock 


VAN OMTES 


- + — 300P6 : 
ae An Cy 
—— es 
TAN-O-MITE © 
TAN-O-MITE® 
Series TF 
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PO TAN CMTES 
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MIL-C-3965B 
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zy 
e Both Plain and Etched Foil Types aaa 
e Polar and Non-Polar ad 
¢ Styles CL24, CL25, CL34 
and CL35 
WRITE FOR BULLETIN 152G 


OHMITE Manufacturing Co. 


3623 Howard St., Skokie, Illinois 


RESISTORS RELAYS TAP SWITCHES RHEOSTATS R.F.CHOKES 
TANTALUM CAPACITORS VARIABLE TRANSFORMERS DIODES 


A. C. SIMMONDS & SONS, LTD Cc. M. ROBINSON & COMPANY 
100 Merton Street 1550 Erin Street 
Toronto 7, Ontario, Canada Winnipeg 3, Manitoba, Canada 
For further information mark No. 40 on Readers’ Service Card 
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— EMERGENCY 
AUTOMATIC — LITE 


Get instant light when power fails 
with a L-O-W COST Burgess TW6E 
Automatic Emergency-Lite. It will 
provide safety 24 hours a day. 


For use in — 

Retail Stores, Restaurants, Hotels, Hospitals, Insti- 
tutions, Factories, Public Buildings, Police Stations, 
Fire Halls, Public Utilities, Service Stations, Railroad 
and Bus Stations, Airports, Homes. 





Just Plug-in The Extension Cord In Any 110 Volt, 60 Cycle 
Electrical Outlet. 

You get instant light when power goes off from a big flood 
light lens for diffusing light over a wide area. The Emergency-Lite 
shuts off automatically when the power comes on. 





Write for particulars. 


PAYETTE RADIO LIMITED 


730 St. James St. West Montreal, P.Q. 
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Less than an inch long. Weighs less than *4 o2 


TYPE SM-2 


-200’ CENTERS TERMINAL CONFIGURATION 
3-AMPERE CONTACT RATING 


A high precision, efficient sub-miniature 
relay. Constructed to withstand severe vibration, 
heavy shock and temperature extremes. 
For control systems, missiles, computers, 
aircraft and similar applications requiring 
miniature size and dependable performance. 


Send for Bulletin SM-2 


~ Vj ELECTRIC COMPANY 
G (} (MI AN 3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 

ENOIDS « COILS « SWITCHES « HERMETIC SEALING 


RELAYS « SOL 


For further information mark No, 25 on Readers’ Service Card 
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MODEL 
1037 (DC) 
1038 (AC) 

TRANSPARENT 
POLYSTYRENE 


Picture... 


the Improvement in Your Panels with this 
NEW HOYT PANEL METER 


Beautiful . . . what you see you can read . . . what 
you read you can believe . . . because these Meters are 
as dependable as they are good looking. This handsome, 
new HOYT design makes possible a truly BIG, easily 
readable scale. Fade-proof dials, lithographed directly 
on metal for permanence and clarity. Precision-built for 
accuracy within 2%, with sensitive response across all 
ranges. High reliability. Matching AC and DC Meters 
@ PROMPT DELIVERY M/A Forms mailed on 
day of shipment. 


@ SERVICE FACILITIES strategically located i 


Canada. 


= ELECTRICAL INSTRUMENTS 
“Hoy 


BURTON-ROGERS COMPANY 
Sales Division — Dept. CE 
SINCE 1904 


42 Carleton Street, Cambridge 42, Moss., U.S.A 
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PRODUCT 


OF 


THE MONTH 


Potter & Brumfield 
SERIES AB RELAYS 


The AB relay looks rugged and it is. You can specify 
it for 10 amp switching and confidently expect 100,000 
cycles. Yet it is compact, easily mounted, and does not 
require special handling. Designers specify the AB for air 
conditioners and other products where dependable con 
tinval service is paramount 


ABC Series — AB series can be supplied enclosed in 
sturdy metal dust cover, 1 31/64” x 2 25/32” x 2 3/32” 


WHOLESALE RADIO & ELECTRONICS LTD. 


Subsidiary of Zenith Electric Supply Ltd 


66 ORFUS RD., TORONTO, ONT 
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Round-up: news and future events 





Association formed to stimulate 
nuclear development in Canada 


An organization has been formed 
to stimulate Canadian development of 
nuclear energy for peaceful purposes. 
Under the name of the Canadian Nu- 
clear Association it will operate as a 
central agency for government bodies, 
industry, utilities, educational institu- 
tions and other authoritative groups 
interested in nuclear development. 


McRae Macaulay 


President of the new association is 
I. F. McRae, chairman of the board, 
Canadian General Electric Co. Ltd. 
Vice-president is Honourable R. W. 
Macaulay, Ontario Minister of Energy 
Resources. 

Services which the association will 
offer include studies of technical prob- 
lems, professional and technical man- 
power requirements, legislation and 
insurance problems, public and _ in- 
dustrial education, publications on 
various aspects of development and 
opportunities at home and abroad. 

A committee headed by Dr. J. W. 
[. Spinks, president of the University 
of Saskatchewan, has started a survey 
of all types of nuclear education now 
offered in Canada. It will determine 
the number of students receiving such 
education and chart their availability 
to take up careers in the nuclear field, 
study university research projects and 
offer guidance, and investigate the 
effectiveness of special study courses 
to broaden nuclear education. 

Persons interested in membership 
or other news should contact the asso- 
ciation at Box 475, Adelaide Street 
Post Office, Toronto. 


Hi fi association 
elects officers 

At the fourth annual meeting of 
the Dominion High Fidelity Associa- 
tion, held in conjunction with the 
High Fidelity Exposition in Montreal 
last month, the following officers were 
elected: John R. Tilton of John R. 
Tilton Ltd., president; Ian J. Main of 
Dominion Electrohome _ Industries 
Ltd., vice-president; E. H. Kinnear of 


70 


Ampex of Canada Ltd., secretary- 
treasurer. 

In addition, the following directors 
were elected: J. B. Smyth of Smyth 
Electronic Components Ltd.; J. R. 
Bass of Atlas Radio Corp. Ltd.; John 
D. Hackbusch of Hackbusch Elec- 
tronics Ltd. I. Main was appointed 
chairman of public relations and pub- 
licity, and W. Farrow was appointed 
chairman of the qualifications com- 
mittee. John T. Rochford was reap- 
pointed executive secretary and show 
manager. 


Industrial conference 

A province-wide industrial develop- 
ment conference with the theme “In- 
creased employment through acceler- 
ated industrial development,” will be 
held at the Royal York Hotel, To- 
ronto, November 24-25. It is being 
sponsored by the Ontario Govern- 
ment’s Trade and Industry Branch 
under the direction of F. J. Lyle. 
More than 1,000 delegates from ex- 
ecutive ranks of business, industry, 
government and municipal life are 
expected to attend. 


International trade 
fair 

More than 20 nations are expected 
to be represented by their govern- 
ments at the British Columbia Inter- 
national Trade Fair, May 3-13, 1961, 
at Vancouver, B.C. In addition, there 
will be individual commercial exhibi- 
tors from many countries. Full in- 
formation about exhibition space can 
be obtained from The General Man- 
ager, 1961 British Columbia _Inter- 
national Trade Fair, Exhibition Park, 
Vancouver, B.C. 


Pacific electronic 
trade show 

A new trade show has been estab- 
lished devoted to the western market- 
ing needs of the electronic compo- 
nents industry in the United States 
and Canada. The Pacific Electronic 
Trade Show is to be sponsored and 
produced annually by the western 
distributor segment of the industry. 
Its location will rotate among major 
cities throughout the west. First show 
will be held in Los Angeles, February 
26-March 1, 1961. Further informa- 
tion may be obtained from Pacific 
Electronic Trade Show, 2216 South 
Hill Street, Los Angeles, Calif. 


CANADIAN ELECTRONICS ENGINEERING 


IRE Section meetings 

Kitchener-Waterloo: Nov. 21: “So- 
viet research in circuit theory and 
automatic control,” by Dr. M. E. Van 
Valkenburg, Univ. of Illinois; Univ. 
of Waterloo, 8.15 p.m. 

Toronto: Nov. 14; “Acoustics and 
the ear,” by W. E. Hodges, electro- 
acoustical consultant; Hart House, 
7 p.m. 

Dec. 5; Tour of Trans-Canada Tele- 
meter, Toronto. Tickets must be ob- 
tained for this tour; contact Miss 
Kent, ME 3-1482. 


COMING EVENTS 


November 


8-9 Symposium on 

mentation, IRE, 
D.C. 

Power Industry Computer Ap- 
plication Conference, Chase 
Hotel, St. Louis, Mo. 

2nd_ Industrial Photographic 
and Television Exhibition and 
Conference, Royal Albert Hall. 
London, England 


December 

11-14 Eastern Joint Computer Con- 

ference, IRE, AIRE, ACM, 

New York. 

Atomfair-West, and American 

Nuclear Society 1960 Winter 

Meeting, San Francisco. 

14-16 Atomic Industrial Forum 1960 
Annual Conference, San Fran- 


Cisco. 


Space Instru- 
Washington, 


12-15 


January 1961 

17-19 ISA Winter Instrument-Auto- 
mation Conference & Exhibit, 
St. Louis, Mo. 


February 

1-3 1961 Winter Convention on 
Military Electronics (IRE). 
Biltmore Hotel, Los Angeles 


Electronics 
in industry 

What’s ahead for electronics 
in Canadian industry? . . . What 
are the problems in selling new 
techniques? What are the 
economic factors faced by the 
user? 

These and many more perti- 
nent questions will be dealt 
with in the December issue of 
CEE. Emphasis will be on 
“philosophy”, rather than ex- 
amples, so that readers will be 
able to apply the information 
to their own problems. 
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This precision DC VTVM is also 


a wide range, precision ohbmmeter and ammeter! 


Haven’t you wished for one compact, simple in- 
strument that would make precision dc voltage, 
de current and resistance measurements over a 
wide range? 

The new ® 412A is it! In its VTVM circuit, the 
412A uses an exclusive @ photo-chopper instead 
of old-style mechanical vibrators—no drift, no 60 
cps pickup. Input is floating, with resistance in- 
creasing from 10 megohms on the 1 mv range to 
200 megohms on ranges above 100 mv. Current 
and voltage ranges have a 10 db sequence for 


1% accuracy 
100 jv to 
1,000 volts! 


Also 2% accuracy, 1 ya to 
1 amp full scale. 


Measures 0.02 ohms to 
5,000 megohms. 


No zero adjustment. 1 minute 
warm-up. 


Floating chassis. $1,000 worth 


of convenience for $350! 


maximum readability and overlap. The ohmmeter 
is a modified Kelvin bridge eliminating lead resist- 
ance error; you measure resistance accurately on 
hook-up wire sections as short as 6”. 

Model 412A also includes a 1 v or 1 ma recorder 
output, and 3 separate probes. Call your ® rep 
today for a demonstration on your bench. Price, 
$350. 

HEWLETT-PACKARD COMPANY 


Represented in Canada by 
ATLAS INSTRUMENT CORPORATION, LTD 
77 Danforth St., Ottawa, Ont.; 50 Wingold Ave., Toronto, Ont 
106-525 Seymour St., Vancouver, 8.C.; 
3333 Cavendish Bivd., Montreal, Que 


& 400L LOGARITHMIC 
VOLTMETER—$325 
New ® voltmeter covers 10 
9 eps to 4 MC; accuracy high 
as +2% of reading or 1% 
of full scale. Voltage range 
0.3 mv to 300 v, 12 ranges, 1-3-10 se- 
quence. Max. full scale sensitivity 1 mv. 
Large 5” true log voltage scale, linear 
12 db scale, generous overlap. High sta- 
bility, high input impedance. Also use- 
ful as amplifier for small signals, or 
to monitor waveforms. 


= — 4 400H PRECISION 


VOLTMETER—$325 
Extreme accuracy as high 
as +1% to 500 KC, +2% to 
1 MC, +5% full range. Fre- 
quency coverage 10 cps to 
4 MC. Large 5” meter with precision 
mirror scale. Voltage range 0.1 mv to 
300 v; max. full scale sensitivity 1 mv. 
High 10 megohm input impedance mini- 
mizes circuit disturbances. Amplifier 
with 56 db feedback insures lasting 
stability. Reads direct in db or volts. 


% 400D WIDE RANGE 

VOLTMETER—$225 

Highest quality, extremely 

versatile. Covers 10 cps to 

4 MC. Highly sensitive, ac- 

curate to within +2% to 1 
MC. Measures 0.1 mv to 300 v; max. 
full scale sensitivity 1 mv. Reads direct 
in dbm. High 10 megohm input imped- 
ance virtually eliminates circuit load- 
ing. 56 db amplifier feedback insures 
high stability and freedom from change 
due to external conditions. 


Data subject to change without notice. Prices f.o.b. factory 


complete precision voltage measuring equipment 
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FROM EIMAC: 


Breakthrough in tube technology 
opens up new range of reliability 


You are looking at a major advance in tube design. new chapter in power-output capabilities of high 
This ceramic envelope is made with beryllium oxide power microwave and certain negative grid tubes. 
—an amazing insulating material now introduced The result: a whole new spectrum of tube reliability 
by Eimac for electron tubes. It offers thermal con- and performance. Beryllium oxide is now being 
ductivity ten times greater than any other material used in several Eimac production tube types gener- 
in use today. It provides low losses, high breakdown ating ten kilowatts and above. 

strength and a comparatively low dielectric constant This significant advance in the state of the art of 
for improved bandwidth in critical applications such manufacturing electron tubes has been pioneered 
as output windows. by an Eimac sponsored research program. Eimac 
With the introduction of beryllium oxide, Eimac sponsored research has also resulted in the recent 
introduction of the first practical quartz-to-metal 


breaks through the problem of dissipating ever 
seal. Eitel-McCullough, Inc., San Carlos, California. 


larger amounts of heat in dielectrics. And opens a 


Canadian Representative: R. D. B. SHEPPARD, 2036 Prince Charles Rd., Ottawa 3, Canada 
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